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Richard N. Wrighl, BFRL Dirscior

In 1995, new
construction

was $535 billion,
8 percent of the
GDP, and provided
employment for

6 million persons




Director’s Foreword

he Bunlding and Fire Research Lalsoracory (BERL] Gl thee Pacional Tistionie of Sty and

Technolegy (NISTT has enjoved interesing and fruidul acovicies in fiscal vears 199% and 199,

W are privileged o serve the very important induscoes of conscroction, The qualicy and cconomy of con-
structe] Breilivies are tmpormnt o the competiimveness of all LS. indusiries and everviney oualioe of ke,
Consider howe a fire in the headguarters of a company can emperil the viabilic: of the business as well as
the lives of the occupanis, mosiane acowmualaiion wed ﬂ]lllr_l.:l:i in the walls of @ home threreen the doeealili-
rv of the strucoure and the bealth of the occupants, and excessive coss of LS, constraction can cause fac-
tories and their well paying jobs v move overseas. Each of these eamples is addrssed by the accomplish

reines describad herein,

The industries of construction served directly by NIST compose one of the natens largest coonomic
aceivities, In 19955, s construction was 3535 Ballen, 8 percent of gl G and provided eroplovenen:
fer & million persons, When repovarion of existing facilitics is included. annual invesoment in construction
excecils BRI il The indusomes of construction are diverse. They include: munubcirens of morerials
and equipment (such as srecl, sir-conditoners and excavarors), planners and designers who integrace nare-
rials and equipment from many manubGerens o meer owners” and users’ needs, conemcrors whao build
the faciliy on i sive, fire safery services and their suppliers, and regulaters responsible o foderal, state, or
loseal gowernmenes bor ervaronmencal qualing and public healdh, safery and welbe,

L1 thas reprore wee give sulstonl attenon o our invelvernene in che work of the "White Heouse's Macional
Science and Technology Council, The Council iz charged o coordinare and focus federal RS o respoind
eflecrively ta natiomal needs. %% have helped o esmblish and lead us Subcommimee on Constrocion and
Building (8B o coordinars and define priorites for foderal research, development and deplovment far
the inddusiries of construcnon, CFB s made up of 14 federal agencis which alogether conducr anoazlly
crver 5300 millicn of consrruction-relarsd Hasly, C&B bas workied closely with leaders of the industries

of consrrucnon wr detine the vision and goals for improsed perfornuanee of consercned factlices and con
sCruction practices. As described in chis seporr, these are having profound influcnce oo e Teous and effec-

rveness af aur worls,

Thie Largese ancd most imporsnt pares of this report deseribe our magor aceomplishmenes i 1995 and
L9, e swmmarize these accomplishmenes and describe how o obin demiled informaion an those
amprane wr the reader. %W also report progress on making our work mone aceesstble wo potennal wsers
and collaboratars chrough the Inverner. an award-winning video and general interest publications. We
hope vou fod chis repor inveresting and useful. e look forward o working wach vou and o vour

comments thar will help us improve funire separs.

Q\M\{\Q%

Richard M. Yrighe
Ldivecion, LR




Apparaius for measuring photedegradzation effacts
on polymeric materizl

Prototype Mon-Line-pi-Sight Surveying Sysiem Kaobe earlhyuake




The Laboratory's mission is to enhance the competitiveness of

L5, industry and public safety by developing performance

prediction methods, measurement technologies and technical

advances needed to assure the life cycle quality and economy of

constructed facilities.

Programmatic Thrusts

151" Building and Fire

Fesearch Mrogram focuses

an three thruses: High
Performance Slaerials and Svstenms
foar Comsrmicred Facilivies, Auro-
mation in Consuuction and
Corsrruered Facilivies and Lioss
Heduction. In addidon, BFRL @«
FUPPROTEIYE coaperative privace and
public acriviries o streamline regu-
larory processes for constrecred
Brcalices and improve mechanismes
ferr the evaluation and pocepinee of
mngwecive procluces and services,

High
Performance
Materials and
Systems for
Constructed
Facilities,

|'-'I't'l'-_'il.i.;.'~i for LIS, leadership in high
pedormance marertals and sysoems
for consrracred facilities by develop-
g e lrmnee criteria and evalua-
e, measurement and test meth-
ads for soracousl, enclosane,
muchanical and fire provection
materials, components and svseemes,
These are aimed ac opening the
markerplace w innovative macerials
annd sysierms for which producs-
specific standards do nor exise,
Amention is given 1o life cyele per
formance including Rancrionalic,
cconomy, durability, mainminabiliog
recyehing and Are safece

Aurtomation imn
Construction
and Constructed

Facilities,

prrovicles foor 115, leaclership in con-
.18 r{'ﬂ.".'il:'l:l'l PIOCEssss i.ll':ll_i conearruced
facilitics by developing rechnical
bases For inregrared open systems
for avtomation and vobocics in
disipn, consrmicrion, operations,
mainrenance and renovation.
Intelligent sysiems offer grear pooen-
sl For supporting decisions and
providiog autoneiie diagross and
aclapeive conerol,

Loss

Reduction,

provides for reduction of LS. losses
af lives; property and prodocoen
due oo fires, carchquakes, eorene
winds, cxplosions and haerdons
miaterizls spalis, Loss reduction alse
suppoerts reduction of conscriceion
coses ancd LLS, leadership in prod-
ot and services for disisoer-resisine
construceed Fcilines. BFRL develops
crivenia for che actions of exoene
environments; mechods for predicr-
g mmessuring and asseesing the
performance of new and existing
Fuclioes; and recommendarions for
standards providing cost-clfective

rzhiabialivw af consemicned facilines



The loss
resulting directly
and indirectly
from degradation
of paints by UV
and by water,
either alone or in
concert, in the
U.S. i1s probably
many billions of
dollars each year

Selecﬁad Technicai':

Accomplishments

High Performance Materials
and Systems for Constructed
Facilities

1.1 Photodegradation laboratory established

|‘|.i.u.'|'= [ ] |'::-I1:'\.'|_'|.' |'!l_l\.' IR1ERA| 'H.-\.\.'Il_'l"[i'\-\:[ .-I' i ‘1'|;I_I'I_ M. & e I;,'||_||_'\.|":\,|:-c LU I;_'\.|
assessing photodegradation effects of polymeric material was established at
BFEL. The laborarory s squipped wich apparatus capable, for dhe firse time,
l.'-|-l.'-;:-|'|l..l.'-||i ni temmperairs, homidicy and specieal ulervioler irmdizanes
withun ngid performance bounds and equipped warh a robooc arm, Gher
optic cable and a specrrephotomerer Im automatically assessing changes ina
el s absorpiivioy and specorsl irmdinee over cime, Ullen: wiolet radiation
degrades almase all organic marerials, i|1-;_|-_|L1i-1:4 |min|:~. plastics and compos-
ires. While it is difficult eo grive i prrecise higure, che los resuleing divecdy and
indirectly from degradation of paints by U and by wearer, o |:|'|-;_ alone or in
concert, i the LS e prabably e billiomns of daollars each vear, The

resnl s I":l:-ln the mew laboravory will help induesoryr develop improved meth.
ads for evaluaring the effects of UV an paines and coatings.

1.2 Advances in coating adhesion

A nondesrrucnve, specrroscopic method was develaped by Tink MNaven For
quantifying thickness of a warer layer ar a coaring/substrare interface. The
rovetbiod 25 based onoa cwoclayer mode] dertved fram evanescent wave chear ¥
[he loss of coaring adbesion is direcdy related o chickiness of dhe wager
Layer, ancd hence to service like of polymene sysrems, Fallure of painms and
coanngs often invelves loss of adhesion cavsed by warer thar reaches the
incerfince with the substimie. The BFRL research b
resuled in 3 new merthod for studyving warer ar the
incerface thar will help indusoey develop tnproved
miechads for evaluznng the effects of mosmine accu-
mularing ar che painvsubsorare interface on fctos
atbectiog the adbesion of paines and coanings,

Expenmental Selup tor Measuring Metal lons
al the Polymoer / Substrate Interface

H menscr byger
L e

Apparalus lor medsuring pholodegradation effecls on
polymeric material
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Cycle D Scraen

Test rig for measuring chloride diffusivity in concrate

1.2 Chloride diffusivity of
concrete prediction model

For the s ome, 2 maodel has been
developed char can predict chilonde
diffisivity of concrers from Rinda-
meneal principles, based oo mudels
aof the microstconre ranging from
manomerers o hundrneds of millime-
rers, Further developrene and vali-
i of this mede] wall snable the
predicred chloride dilfusivier ro be
oo poratecd e che design seage
of concrere marerials selection.
Hesearch engineer Dale Benre
expects thar the model will help
highway engineers desipn reinforoed
concrers bridges thar will have
lemvger lives, This could be ol prear
COONOIE I since hiin-
dreds of thousands of LS. bridges
are in need of regrair, rehabilivacion
or replacement,

1.4 State-of-the-art
asphalt laboratory
established

Uneer ol mnaesagernene of James
Pielerr, the Amencan Assaciation of
Srare Highway and Transporation
Oilicials (AASHTON Marerials
Feference Laboratory (AMRLY has
eatablished o stave-ofthe-arr asphal
laborarory which includes westing
l.'l.il.l.ipll'll.'r:ll: developed 0 the Srare-
e Higthoweay Research Program.
The mew cquipmend includes a
dynamic shear rheomerer, bending

Gyratory compactar far kol mis asphalt

T o e T - T L |

heam rheometer, pressure aging ves
sel, and a gyratory compacror. The
unigue equipment in this labosory
will subject highway materials 1o
tomew clesigned oo evaluare durabilicg
The £1530 million Soategic High
wity Research Program will lead o
lenger lasting .|_-;':|'|._'||_|_ higrluwways.
Lighoy per cene of mew highosys are
comstrivcred of asphale, . -

1.5 Model for simulating
vapor compression cycles
Proor Diomanski has developed o
rrcsde] for strmalia G VAPRIT COTI-
presion cycles, CYCLE_ LD, Beoause
of s gencalivy and friendliness, che

mcclel can be vsed in diverse app ali-
catiens such as prelioinary refriger.
ant sereening, system design and
eclucarion and raining. The maocdel
can simulate sysrems using Up o AE
dlifferen '-:.|II"'qI'I.I'|I.*~ ard IL|rIiI.I a1t
misiees withn upr o fve compo-
nens The Windows-based frant
end allows casy seleciion of the
working Huds, operating conditions
and several modeling opions, The
maclel s available dhrough the
BIST CHfice of Standad Belerence
Dhaca, velepluwe {300 195752305, as
Drara Base 49 and has been disieils-
ured oo oo 60 customers,



1.6 Patent on heat pump
performance enhancing
device

Distillation colomn, capable ol chang-
ing refrigeran! mixhure compozition in
heatl pumps

By controlling the
mixture composition,
the heat pump
capacity can be
modulated in
response to changes
in the outdoor
temperature

BIRL has received a patent an a
device v amprove the cold weather
performance of residencial and Ligrhue
comunercial air-source hear pumps,
The elewiee was invenced by Peoe
Hochfleisch s solve che problem of
a b pumps inabilicy o pump
enough hear o match the bear loss
af a chwelling oo g cold days Flear
pumps are ool equipped witks
ausiliary electrie ressrance hearers,
which are rurned an antemaically
when necded. This resisrance heae-
trags 15 expensive for che homeowie
and often couses o peak demand
prablers for the ualicy, The parent-
el devics is a dizillation calumn
thae when wnlived with g seoropic
|1-r'r:HL-|'.||1| I'|'|i'\.|_|_||;_' i;\. L;LI"-_|EI_II_' 1l
changing che relfrigerant maxure

s -:-r'|1|'-:'|'\.'i| 1o, Py |_'|_:-|'||_||__|||i|'|5.- thie
(IR TTe w.':'l“lhh:'.l':':'l the hear
promp capaciey can be modulaced in
responss 1o Clunges in the cordonre
tempenacure.  hos, the discillaricn
column enables the heat pump o
N e |.'|.~|:||:-|-.' [1;'|'|;:-|'|1:.|||;_'-.;

Detall of digtillation calunmn

aver o mwch wider remperacice

ramge and reduces the need For resis
tance beang, In ress o dace i the
I‘”‘.Hl.-:.il'.\-::-l":i:l:-\.'ll_\._ A :'||_'.|_|_ PALURR RN &) I.I.'il:_"|
the cistillion column has shown a
1 28 o A 1N -q_;,'|__'|;=_;_i|:.'.\, a G

decrease i peak eoergy d
aned an estmared reduction in sea-

ermand

sonal energy demand of 5%, The

prodenial i||||:-|'-:|'-.'u|"u'|'-|: withy ocher
refrigerant mixiures is greater. An
acld l.'\i.| Benefit of changing th
refrigerant composition is |:||_|_ i1
watrnrer dischaorge air cemperamne
cin e deliversd o the conditioned
space, Leading LS. manuBcnarers
leave visived and raken a keen inoer-
est in the development forrmualed
froeim crvivommenally acceprable
COMMPONES

1.7 Advanced vacuum
insulation panels

BERL completed the westing of meeo
tvpes of wlvanced insuladen prod-
ucts, Hunter Fanney, working under
a cooperative nesearch and develop-
rmene sgreement with Aladdic
Incuscrics, weseed three metl-cad
vacum insulanon pancls L i
calorinyerric rechnigue. In addinen
i e expenmencal work, a finice
element parametric study ws con
ducted [or Albuldin Indusries o
envalipate varions esigmn
IRTRIR 1, Working cooper
arvely with Lawrence Berkeley
Laboratorics, K vpstors angd
Henon gas-filled panes were
rested for a range ol enviren
eneneal condinions, These gas-
flled pancls had a dhermal
vesistnee five cimes greater
than thar of glass-fiber insula-
tie he resule of thes waork
ware presenoed an the [nges-
naciom CHFU and Halon
Alternarmve Conference and
the Building Eovironmens
arud Thermal Envelope
Conrcil Conferenoe. 1l
wiory o thits rechnelogy

will be in applications wlere

space s the fist pracecy siech
s the walls of refrigeraror-frocsers.
The L%, Environmental |""-:|'-:'r|:.|:-||
Agenicy las eomaned char by incor-
POTAOING ¢ this rechnolosy in all me i
refrigeraior-lroeeer unies, %1 ballen of
|.'||.'\l: '.I'I|'.I: £ I1|.'I'E_=':.' '.'.'-\.:_|.;,i I"'\\'_ :-\._|'\..'|_\'_| [ 1]
an annual basis,




The photovoltaic
solar water heating
system has provided
over 60 percent of
the energy required
to heat water for a
family of four since it
became operational
in June 1995

Top: Solar
collection array
Batlam: Solar
puwered domastic
water heater

1.8 Photovoltaic solar
water heating system

A photovalaic selar warer hearing
syaterm, basod ona pacent igsued oo
Huneer Fanney and Perer Dougherny
in March 1994, has been consomcoed
ancd mominorex] ar BERILL The sysem
has provided over 60 percent of the
coergy reguined o husie wacer for g
family of four since it became opera-
giamal i June 1995 The sysiem
svoricls durabaliny issoes associaned wich
solar thermal hor warer systems such
s brewmeingz, loss of the hease reansfor
fluid and dhe Failure of moving pars,
Aclermled conpurer simulacion
miadel has been developed o predice
the pevlormance of this novel sysiem
for vanous geographical locaoons and
ayateim designs, A socond svsiem was
sl el an che Flonda Solar Energy
Cenrer in Cocoa Beach, Fla,, o show-
case the wechmologne at o prener solar
energy laborary, collecr additional
experimenial das o valichne conmypui-
er strnnbareon models, and derermine
the performance of the syaiem under
differene mereorclopieal condicions,
The sysem bocame operatianal on
Diecernbwer 1, 1995, Experimenial
dara was collecred For 17 coantinuous
rronachis. A thivd sysiem b been
installed ar the Sugarlands Yisioor
Ceneer of the Grear Smmoky
Mlounsns MNaconal Park near
Catlinburg, Tenn, There are approsi-
cenebely W il vesiclenicial warer
hearers currencly in wse wichin the
LS. Approstmately 7.5 moillicn aoes
are sold each vear A3 percent marker
pencration would resulr in sales in
excess of 4.5 mallion phoveloae
solar warer hearers representing a mar-
ket witlue of approsinuely 58 ballion,
If it iz assumed thar all of che phooo-
voliaie solar water beating systems
were wsed oo supplement dlecric
swearer hearers, the anouoal FAVLILES L0
eleceric vnliny consumers would be
51.5 Lillion.

1.9 Improved thermal
conductivity measurement
capability

The Marenials Reliabiling: Diviston in
Boulder, Cola, rranstermad owa cher-
renitl conclucnviey appamiuses, o low
remperatare and a high remperanre
puruded bot plaice o BFRLL Bk
[rieces of equipment determine che
arcsedy-srane thermal temnsmmission
prroperties of hear msularors ae temper-
arures signifcandy different vom
o eemperarre The low wempera.
mre appararus is cocled with liquid
vribrogers el coe atiein lese tempem
mares of 100K, The high emperanre
appiuaius has boen vefurbasbeel arad
R At an upper remperanee of
G731 The low emperanie plae has
alvescly been used s exrend the weme
peramir: range of standard seference
resterial CSRMY TS0 b {highedernsios
insularion beard) and 5128 1451
{lerwe-clensivy insalaton blanket) down
e OO Tey che furure i wall b ppsed
por e the low emperanee pange
ol o thierd SR, 199590 ¢ and o charac
veriwe other semi-rigid thermal insala-
tion mmaterials for their conducnvies
dependence an temperature, prossure
avd huwmidine The bigh empenone
prlame wall b vised o produce MIS T
first high emperanne SEM.

Rober Zarr checks the thermal conduciivity
Apparatis



1.10 Implementation of
strategic highway
research program
technology

The BFRL Armerican Associarion of

Stare Highway and Transporation
Oifficials Marerials Reference
Laboratory (AMEL) is supporting
implementation of reule from the
Srrategic Highway Research
Program (SHEP). Mew technolog:
l.:;."-'-:."l.:-|."i.1'.| b SHRI 15 currencly
Lzt sing ”‘"t" emenned h'.' the Federal
Highway Adminizoradon (FHYA),
stale transportation deparnments
and the privare sector, AMEL has
assisted the AASHTO Subcommuic-
tee on Marerials in processing over
20 srandard methads for Eesring,
materials vsed in highway scan-
dards, AMEBEL laboratoey LEASMECEIIT
and |.:III:IJIL ency sample programs
are being modi rll.\xl. o include new
asphial I:_._:'“_I:_; il Bipominons con-
crete standards. These marerials are
used in almose 80940 of the nacon’s
higrhwways.

Variahlz-hir-Volume (VAY) Air Handling System

I'here are aver 100 laboranories
using these new AMEBL services
which will § improve the acceprance
and precision of the new test
merhods,

1.11 Model for assessing
the economics of new
construction materials

BERL% Mark Ehlen is completing
an alpha version of Bridgel . CC,
user-friendly sofrware thar compures
the life-cycle costs of federal, stte,
and Couny ||ii.||.'.'.-'.'|1.-' bricges, Based
o an economic method recently
developed by Ehlen and Harold
Marshall, Bridgel £ helps svans
bridge engineers and project plan
ners derermine the cost efectieenesss
of highway bridges made of new
consruction matecials thar are
lighter, easier ro inscall, more
durable, and cormode les.

Bridpel O30 mves state deparoments
of transportacion an evaluation ool
o |'lr.'||.'l them reduce the life r".-'-."!n_-
cost of maincaining the nacion’s
highway sverem |..l_'_- buildicg new
bridges (and repairing exisring
bridges) using new technology
nuarerials,

Selected Technical
Accomplishments

1.12 Fault Detection and
Diagnostics (FDD) on
Variable-Air-Volume (VAV)
Air Handling Systems

Working with che Internaticnal
Encrgy Apency (ITEA) Annex 25
comumities, Ceorge Kelly and John
House made significant progress in
1995 in developing a new mechod-
wlopy for performing Faule decection
and diagnostics (FIND on Warsble-
Aie-Yolume (WA air handling sys-
tems, | he mecthod uses vesiduals of
system vardables oo quannify the
dlominant symproms of differene
fanles, Idealized stely-stare parerns
of the residuals are then defined Go
each fault mode of opemation ancd
the relationship between the domi-
nant symprems and the ol is
lzarmed by an Actificial Tewral
Metwork {AMNMN) using the back
rog 'l-.%l___-?l:ll.:u'l algorithm. The craimed
reual .1-..|.w'-:'|.|-: iz then used for
FIOD applications in real tirme.

wa papers on this research were
presented ar che ASHEAE “ineer
hezting in Adane in February
19906 and a chird paper is undes
development, BEEL also led two
joint evaluation exercises among
Annex 25 members to test and
evaluate a vanery of differ-
ent FDD methods for
VAN svsremis Johnson
Concrols 15 now incorpo-
rating this methodology
into s srendard air han-
dling unit concraller chat i
sold te DO cusromers
per year




1.13 MOIST, a personal
computer program that
provides guidelines for
controlling moisture in
building envelopes

Using BFRL= large calibrared hot
b, Douglas Burch and Robert
Zarr completed an extensive labom
vy verification of MOIST, a per-
sonal compurer program, developed
in BERL, that provides building
pracritoners with: che mmuems v
develop appropriae guidelines for
concrolling moisoure o building
eovelopes, BMOIST has been disenb
wteel to ever D00 individuals and is
currendy being vsed by rmanufae-
turers of building marerials, mois-
rare consulmnts, universiaes and
rescarch laboratories, Prior to the
development af RIS, moisoure
contrael guidelines were, for the
recst grare, 1|||.~\.-1.|].l-]:hc'.l:|licd by walid
rechnical analvas, The agreemene
Iretween prediceed values by
PACIST and che experimental

resulis was within one percent mois-

e content for most ol the wall
epecimens, The resules of chis soucdy
were pubilished in 15l.:|i|.-'.|.il'|._|_'_‘:_ SCienoe
Series 173 Aleat and Motz
]"r'ﬂ'.u.!'.";'r i Whoat Bepsed WEH Copere-
reecian; Measored Verme Predlicte

HISTs larga
calibrated hot box

BAONST was exrencoed o inelode
actics (and cathedral ceilings), The
revized model pedonmes a heat and
moisture balance on an aric space
as i Funcoion of dme of vear, The
revised maodel includes: storage of
hemae aned moisture within constric-
tien mnarenals, chermal madianon
exchange among the interior sur-
Faces, varalble actie ventilation races
as a function of wind speed and
eI difference, and variable
stack-effect air flows from che house
inetey thee attic. The relacive humidice
in the howse below 15 permicted o
float and is caloulared from a maois-
rure balance on the whole building
with the effective leakage area and
ITEISTUITE SENeniion Gie G npul
The model is currently being used
ter develop guidelines w conrrol
mroismare in che arrics of siee-bailt
hormes and manufacoured homes for
various chmaric regions.,

TF thez vme of MOIST could olimi-
nare maeisoure accumulanon in 200
pPErcere af the alfectied roofs and
walls i the LLS.. an anmual saviogs
of 230 million per vear would resul,

1.14 Indoor air guality
commissioning program

Andrew Persily and Sreweare Dhols
have developed and implemented
an indoor air qualicy commisaoning
program in the recently consorucred
Muclear Fegularory Commibsion
Building in Rockville, Md. The
products of chis soudy included o
unigque dara ser of building air qual-
ity parameters during and after con-
soruction, and increased understand.
ing of o number ol izsues that
should be addressed in planoing
future indoor air qualicy commis-
sioning effores. The commisaoning
protocols developed in this project
will contribute o the developient
of consensus standards for indoor
arr guality evaluations of new and
exizting builldings throvgh ASHEAE
and ASTM. In addition, dhey ars
serving as ey inpurs oo the L5,
Deparcment of Encrgy offore v add
an indoor aic qualiey component to
their Month American Energy
Moniroring and Verification
Provocol (MEMYT), The MNEMYT
i betng used o assess the impaces
of energy conservation mesures in
exisring buildings,
ancl it 15 cucrently
being expanded o
address the indoos
air qualiny benefics
of these measures.

Huclear Regulatory Commission building, Rockeille, Md.



1.15 Residential indoor
air quality

BERL has conducred airflow and

indoor air qualicy compurer simula-
rions o asess the impact of FVAC
sechnology on resiclential indoor air
quality. Steve Enherich has exan-
ined che porential for using innowv-
tive modificarions of comventonal
forced-air systems o reduce indoos
prealluecane levels. He found char resi
denrial venilation sysremes with owr-
door air intalke can potentally
reduce indoor concenerations of
volarile organic compounds by as
much as 70 compared with con-
svenrional foerced-air sysoems.
Similarly, these systermns can reduce
carbon monoxide concentmtions
due o emissions fom ovens and
unvenied space hearers by as much
as 405, These results are being con-
sidered within the Consumer
Producr Safety Comimission
(CPSC) for porential actions on the
part of that agency such as suppes-
tions for building code changes, In
addition, the results of this effore
served o support sonke af the
changes in the revision of ASHIRAE
Srandard G2- 1989,

It was found that
residential ventilation
systems with outdoor
air intake can
potentially reduce
indoor concentrations
of volatile organic
compounds by as
much as 70%
compared with
conventional forced-
air systems

1.16 Office buildings air
leakage and indoor air
gquality

Steve Enherich has conducred a
study in which the enengy consump-
tion due o air leakage in L5 athee
baalelingss was esnmated. The resules
of thiz stucly show thar air leakage
accounts for roughly 15% aof the
hearing load in office buildings
pationwide, with a higher percent
age I recenty constrized build-
imgs. These resules, and the methad-
aaligry developed o abmin chem, wll
be used o study approsches 1o
increasing the energy elliciency of
office buildings through incresing
ervelope air oghtoess and berer
ventilation system contrals. o addi-
cion, these and fuoire resulos wall be
used in the developrent ol an air
rightness standard for federal build-
ings by the LLS. Diepartment of
Energy. Engincers hawe alsa devel-
aped a new ASTM provisional stan-
dard on the use of indoor carbon
dicxide concentrations o assess
Luilding, venolation and indoor air
qualicy. Based on previous research
conducted ar BFRL, this document
will inerease the reliabalivy of feld
measurements and interpretatons ol
indeor caubon diceade concenira-
Lis.

Selected Technical
Accomplishmenis

1.17 Smoke toxic
potency standard

hlost fire vicrims die from smoke
inhalation mther than burns,
Fecendy, ASTR and the Marienal
Fire Protection Associanion have
adopred as sandards the BERL-
developed method for measuring
the toxic potency of smoke from
burning materials (ASTM E-1678
and NEPA 269}, These are the first
validared and quantified methods of
this propercy. OF high importance is
the fact thar the method, combined
with contexneal analysis, shows thiere
is lirdle disnnciion amomg maost
bustleling and furnishing prodiscts,

Cone
colormeier
being used
o measure
affack of fire
retardants

Therefore, this test method will
relieve product manufacrurers from
A AT CESArY r{'f_'_,'llhlt-:u}" <On-
straint, easing the use of new, high
1 formance materials in these
procuces.




1.18 Aircraft fire
suppressants

Wch the Loy fie u||'.-|'.-|'-.'~.u|'|| for in-
flight ai rcraft fires, halon 1301, no
leseagrer i prosluction, bath che
Creparcment of Defense (Dol and
the comumercil avinoon imdustry
need a replacement, Under sponsar-
ship of the Dol and the Federal
Avnnion Adminisrmoon, 3 ceam of
MIST scientists have provided dhe
techinieal basis leading so selecrion
of the optimal currendy available
chemical, HFC-125, and geoerated
practical informarion for designing
retrofic sysrems thar will come clos-
est o the effectiveness of halon
1201, These findings have been
published as Feer Suppresion Sy
Prrformmance of Afrernative Agenes in
Airerafi Engine and Dy By
.'..-.r":l-"a-'.-:.r.-'.-.l-l.- Stmetaetons MIST
Special Pubdicarion 3, 2 volumes,
1415 pagres, Movemnber 1995,
Fichard 5, Gann, ed. In pardcular,
the sesules on dyvinaunics of lire SLLpa-
pressant release in engine nacelles,
which provides the undersmanding
o the bire botde empoying process,
the owo-phase pipe Aow, and the
chasacter of the TR
necessary oo selecr an
altermacive o halon
1300 and design 2
meaningful certifica-
thonn process fos
engine nacelle fre
prroteciion applice-
rins, have already
been adapred by the
Boeing Comemercial
.-".i|'|':|:t|'u_- { 'n:'||'|'|!*.-g=|;'|:-.-'
for the 777 and by
the LIS Mavy

1.19 Fire detection
systems for high spaces
[aircraft hangars)

Clurvent fire protection for airceah
hangars 15 designed o save the
building, Howewver, the high cost of
miodern aircraft makes ix highly
desirable o protec the conenes as
well, Under the sponsorship of the
Maval Facilities Engincering
Command [(NAVEAC), Kachy
Motaranni of BEREL and Joseph
Gorr of MAVYFAC led a govern-
miene/indusery ream char derer
mined how new approaches could
leael tor guicker response ooz smaller
fire, thus reducing damage to adja-
cent planes, The ||.|.|| seale angd Labso-
rapory-scale dara ses are the mos

comprehensive and precise ever pen-
eratex] For high-ceiling endosires
and is already providing the com-
mereial fire protection communice
and the government with the

knowledge needed vo upgrade fire
detection and suppression sysems
for these large buildings,

1.20 Effective fire
retardant for many
polymers

Mearly all polymer produces mus
meet flammabilic |:-::\.|-.|u\.|| COE in
ackelition o sansbang the perfor
mance desires of consumers, For
most polymers, fire performanee is
mier with fire rerardanc addirives,
many of which are based on
bromine and chlorine Because of
ru.wcihlq.- environmencal and re-
cyeling IL-:'|"III'LII wents, the search
for aleernacives e halogenated fire
retardanes is a subject of high con-
cern o the plastcs indwostry,

Takashi Kashiwagri and Jefteey
CGilman of the BERL Fire Science
Drivision and Sergel Lomakin of the
Fassian Academy of Sciences have
becn studying mechanisms i
recucing the burning rate of paly
mers. They have now found char
the combination of silice gel and
potassium carbonate, two com-

mon chemicals, @5 an elfective Gre
recardant for 3 wide ranges of high.
uge polymers, including nvlon,
pelypropylene and cellulose.

The e ol heat velease, the mose
imperant propery in derermining
fire hazard, is reduced by up o a
Fuctor af three, with no sipmifican
increase in smoke or carbon
monoxile production. Further
research s under way m understand
berrer losw this foemulation alleos
such s wide range of marerials, The
restilis have been presented o che
Sociery for the Advancemenc of
harerial and Process Engineering,

Lzfi: Fire tests in aircraft hanger



1.21 Simulation of
polymer behavior during
fire exposures

PAuch induscral design of new
rnierials & now accomplished using
miolecular mosdeling of the chemi-
cals, Ower the past few years, BERL
chemist Bare Myden and co-worlk-
w5 have developed such a capabalicy
for the response of simple polymeric
marertals to fires, MNow, under a
cooperative agreement with Biosym
Technolopies, the leading commer-
cial firm in molecular medeling,
Myelen has unilied the BEREL modsl
with: Biosym’s capabiliny to encor-
BRI commaodity plastics. This
new capabilicy enables the poleme
indusrry o develop novel, less lam
mizble marerials while prescrving
their principal marlker and process
UrL PO RETEICS,

Selected Technical:

Accomplishments

1.22 Refrigerant
flammability

In arder to minimre: the environ-
mcneal impace of refrigerants, aleer
native chemicals are required char
do not deplere the sardh’s soros-
pheric ozone. Many efficient new
alveracive refrigeranes are combin-
tions of fammable and nonflamma.
ble components. To optimize che
performance of these mixoures while
FTAIRIEELIIgE 3 fire-gafe final producr.
precise and sooumte messurements
ol lammabilicy are needed, Carole
Selomeldort and NWilltum
Cirpsshandler of the BERL Fire
Sotence [Mvision, under sponsorship
of the Air Condicioning and
R-::"lia-_!.cl::l.li.l.:-l'l. Tnsrirure, have devel-
oped A new pese mechodd for albeain-
ing quality fire performance dara for
these weakly Hamemable |l_'I-:i.l.'_l.'|".'u'|l.h.
An opposed Aow burner produces
any explicic value ol the lean famma-
bilicy lirmir For a refrgeranefaie mix-
pwre a8 a function of the iniosl gas
pemperarure and pressuce. I ths
climinares the nesd w disonguish
between a non-propagaring flicker
and & weak, bur selFsuscining
flarme, az is required in che conven-
rienal methol, Initead mesules indi-
cate thar the precision of dhis
mesthicd may be an oeder of magni-
rude Improvermens over previous
mecthods,

Slabilized flame for measuring relrigerant
flammability

1.23 Standards for testing
high-strength concrete

Problems have ansen in cesong
high-strength concres using current
ASTM seandards In coopertion
with the Madonal Feady-hdiced
Concrese Asociation, BFREL has
carricd our research oo solae those
resting ponditions thar have starisri-
cally significanc effecrs on the mea-
sured compressive strength of high-
strengrh concrete test specimens.
O of che significanc facvors is dhe
end preparcion. [t bas _I\_.'\,l_'li.l.'l"i.’ll.l_'f'
been choughe thar the capping com-
pournds used vo produce flac ends
st be ae least as serong as che
concrete being rested, However,
research resules bive shown that chis
is not necessary provided the caps
are chin, Another area of dispure
thar has been addressed in the
research deals with the use of

THF mum diameter ovlinders instead
of the rraditicnal 130 mm diamener
specimens, The smaller spocimens
will allowr che vse of existng westing
miachines o rest high-strength con-
crere, T he research bas demonsore-
ed thar the two specimen siwes yield
comparable serength values provided
a new procedure s used o prepare
the smaller specimens. The resules
of this cooperanve work provice the
asis for propossd changes o the
ASTM srancands.

The research has
demonstrated that
the two specimen
sizes yield
comparable strength
values provided a
new procedure is
used to prepare the
smaller specimens.



1.24 Test methods for
FRP reinforcement

A major ohstacles o the use of Aber
reinforced plaztic (FRIP) bars for
conerete reinforoement s the ek of
standard specifications and resc
rmethods, Research at BFEL s sup-
poming the development of these

L~

vital standards. | he oo impormant
miechanical properties of FRIP bars
needed by a designer are tensiles
strengih and maodulus of elasticiny.
Unformunarely, standard teso mech-
ads developed lor e tirng steel bars
are not spplicable. Tradinional fric

ticn pripping devices damage the
ends of the bars and resule in pre
mamire fFilures, BERL ressarchers,
in coopercion with o puest worker
from Brazil, have developed a sim
ple method for performing rensile
tests, | he novel systemn uses an inex
pensive metal rube and a fasc-
secting, high-serength

pvpsum-based mortar o

=
the ends of the

cncipEulane
bars s thar they can be
eripped by ordinary friction
grips. The eradicional

-l |

methed for measuning the
clastic maodulusg is by insom-
menting a tensile est spec
men 50 that ics elongadion is
messured ws iv 15 being
leaded. This approach is
tirme consuming and proce
v experimental errors
BFRL remearchers have
demonscrared thar the elas
ric modulus can be deter-
mined more relinbly by
using & nondestruccive tes
methaod Based wpon mea-
suring rhe resonant frequen-
oy of a specimen after it has
been impacted with a small
hammer, Fesules have
shovern thiac thie measred
wvalues from the nondestroc-
tive test method hove less
dispersion than the oradi-
tional method and the
resulos are abraimed in s
fraction of che time.

MNIST researchers
have demonstrated
that the elastic
modulus can be
determined more
reliably by using a
nondestructive test
method based upon
measuring the
resonant frequency
of a specimen after it
has been impacted
with a small hammer.

1.25 Fire fighter

protective clothing

BERL bepan s study of che perfor
mance of fire fighrer protective
clothing, Based on historical infor
marien and new laboramory meas-
urerments, @ preater underscanding
of fire fighrer burn injuries was
developed. A reporr, WISTIE 5804,
Five Fiabrers Provecive Clothing awd
Thermeal Enpivonmenis of Stracecr!

v Fandall Lavesan,
was issued detailling dhe findings of

Fire Fighuing,

thiz research. Working with protec-

ACTRITErS, € I b=

tive clothing man
Federal Emergency Management
Agrency (FEMAL, Seate Fire
hlarshals, and arson investigarors,
BFRL devieloped a new guide for
the selecoon of personal provective
clothing and equipment for emer-
Eency managers, investigators and

INSQECTOrS.

Fire test technicians in projectiva clothing prapare to extinguish a {25t burn



Viden and workbooks in tha serias Ledsi-Cosf
Enargy Fecisions oy Buidings

Selected Technical

Accomplishmenis

Automation in Construction and
Constructed Facilities

2 4 Videos for making least-cost energy decisions for
buildings

Moser of chree rraining videos, developed uncder the direction of BERL coono-
mist Harald Marshall, helps energy managers malse lease-cost cnengy decisions
for buildings. The firse video in che series deled Lo Cost Ervergy Dlecdsions fo
Rueilelivgs is Life-Chele Costirng, a GO-minure prograun thal help= users learn b
o compure, apply, and interprer life-cycle cost measures Foor dlecisions affecring
Erergy COMSWMPEIen in |_:.|_|_i_|.-.|i|'|_|5_u_ The seconcd, Drceriainey awd Rk, 15 a 30-
minure vides thar provides dhe funcamentals for messuring, describing an d
interpreting uncertaingy and risk in econamic evaluations of energy conservi-
rion projects. Cifoasing Ecemonae Fuafirsion Methods compleres the series. It
provides 35 minutes of instruction on bow o sdeor among economic methiods
such as life-cycle costing and the savings-ro-investment stio when evaluazing
ERECEDY OO vl ion Projecrs. SupEtig workbooks prowvicde expanded
descriprions of the technical marerial, a glassary of technical rerms used in the
vidleos and exercises in applying economic methads. Oher 2,000 copies of the
videns and worklbooks are in circalanon.

2.2 Historic importance of buildings rating system

A rating system for evaluaring the relarive histonc importance of buildings in
the GSA Public Buildings Service (PBS) portfolio (nearly 1,000 buildings) was
developed and implemented in the software HIST {Historic lmportance
Software Tool). HIST is comparible with softwrare currently vsed by PES man-
agers o collect detailed daa on the historic characteristics of the PBES build-
inge. According o developers Barbara C. Lippiar ancd Seephen E "Weber,
FIIST inregrates these dara inte a comprelensive, consisrent ancd relinble racing
SVRECIIL [0 ITLSAsLIre the combined hizsworic signihcinee o sevieral lewvels of bunald-
ing decmil. HIZT is uged by GEA hesdguarters and regions boe ranking and
analvzing the PBES building imvenors and zs the basis for budger planniog
and allocation.

Alexander Hamillan U5, Custom House in Mew York, NY




2.3 BACnet

AAGHet hooth at 1the ASHRAE Show

Trs Juese 1995, ASHEAE Srandard

1 33-14615, BACnet - A Dara
Cormmunication Prorocol for
Building Auromation and Concrol
Merwark, was approved by
ASHRAE. Since the beginning of
the development of ASHEAE 517

135 i January 1987, Sreve Bushly

has bheen a major contribucor
tex the development of chis
prococel, which will -:J'IL’II.'.II'L"_
produces of differene mouabac-
mrers of CHErEY MAanagement
and conrol sysrems (ERCE]
o Cinteroperare” ogether,
Thiz standared shealed .¥i5I1i|1-
cantly reduce the cost of inter-
connecring contol sysems
from differene manufacomes,
arved will provide the basis for
the fumire inegracon of il-
ferent building services, such
A5 SNETEY IMErkEEnen, fire
derection, securicy and baild-
ing cransportiion. BAC e is
noww being demonscraced in
the Philip Bureon Federal
Oiffice Building in San
Francisco, the langest Foderal

office building west of the Missis-
sippi Biver, 1F chis demonsaation is
sucoessdul, fumire plans includs
adding BACne: contral systems o
48 orher federal buildings in
Califormie. By linking these build-
ings using BACner, rthe tederal gov-
ermment will be able o purchase
elecrriciny for all of these buildings
in one Block, qualifring for indus-
rrial rares, This will reduce elecoric
wtilicy costs for GSA In Califormi
by 4786, This project is intended o
b a meds for GEAcoemed and
CxSA-operated buildingz nariomwide.

2.4 Non-Line-of-Sight
(MLS) surveying system

The Arst-ever wests of a protocps:
Mon-Lins-oE-Sight (MLE) surveying
systerm were recently conducred ar
NIST by BFRL. in a collabortive
effort with MI'T Linceln

Profolype Hon-Ling-ni-Sight survaying syslem

Lalsorararies. The abjecrive of the
research, which s part af the MNIST
Initiarive in Consrmcrion Ao
miation, i o develop a sandardized
avsrem by which the real time posi-
con and orientaton of any objecr
o 4 construction job siee may be
determined, immspective of the pres-
enge of Intervening absracles,
including building walls aod rols.
Preliminary resules chever thar ic 1=
possible o locare, via time-of-Mighe
messurements, the position of a
“roving receiver beyond o ome-
meter-thick reinforced concrene
will, or bevond several brick amd
masonry block walls v within an
ACCILLACY ol Len aweer 2 100 my rrans-
mizzion path with & repeatable reso-
Iuticre of 200 mm. Significant
IMProvements in weurcy ane
expected o be realized in FY97.




Fire on the Weab

Top: Aerial pholograph
of gxperimenlal crude
gil burner, North Slope,
Alaska

Baifom, Yiew of zimu-
lated plume of the
crucle ail burn, as span
fram upwind

Selected Technical'-'..

Accomplishmenis

Loss Reduction

3.1 Fire on the Web

“Fire on the Web” is a new wely sire deve h:p-.v.l by Glen Formey in 1996 o
complement the FASTLice fire miodeling software, This wels sice, svailable ar

hrrpeffwww bl niszgovdfire hrml, provides informadon for various le ceses

that can be used with FASTLite to assist in model runs. Some of this informa-
nion inclades: sl pictures of fires wich the associared heat relesse rare. com-
puter movies of fires and data sers char can be dewnloaded and e wich rhe
EASTTI ALE xl.i\lll.W.'l.'L. This sire 18 acoossed aver & 00 rintes a2 manth |--|.'_r pe l.:-|'ﬁl|\'_

from aver < countries,

3.2 FasiLite

The BFEL Fige Modeling and
Applications Group developed 2
new g user friendly soloware prack-
age, FAST Lite, which builds on the
Coae poutines of previous COrmpRITEr
fire models FPEwo] and CEAST In
the first three months since s
introsduction in May 1950, 2,260
copics of the software package have
been distribured free of charge
either cn CE-ROM or as down-
loads from the BERL web site. This
fire mode] calewlates fire phenone-
na For wee by building L‘l"-'bi!'_-'\.“'-"-“'-
code officials, fire protection engi-
neers and fire-safery relared pracei-
tioners. FASTLive includes a nume-
ber of tools of use wo the fre safery
practivioner including models for
heat and smoke desector acteation,

sprinkle suppression and acriuem

LErTIgICrarLares,

—_‘.__

3.3 Prediction of smoke
spread from large fires in
Alaska

Working wich EMCON Alsaka [ne.
and the Staee of Alaska, Kevin
MeCirarran has l_l.:-||.:|E:l|' red a second
generarion muslel for |:'|-'-;_-¢||._|,|||§
dowervwind smoke concenrmnions
produced from a large oil fire i
region of complex rerrain. The
rmocdel has been wsed in CONJUNCLion
with spill response drills conducred
ter plan For incentional burms in Porc
Valdez, Privce William Sowmnd amd
the March Slope, The previows far
rerrain version of che model has
ke compared with daca from
thres large-scale expreriments and
found o be pond enouzh o be use
[l Foor aking decisions on whether
inrenciomnl Burning 15 a viable
metbiod for -:'|:_-,1_|1i|15 g a spill

3.4 Predicting the
performance of industrial
fire protection systems

Working with the three major 1.5,
autonmohile manufctiurers and the
Marional Fire Prorecoon Reseach
Foundarion, BERL has complered a
Arsr-generation commparer model
based on Lrgre eddy simnulacion
technology o predics the inrerac-
ton of sprioklers, deaft curcains ancd
vents in indoserial warehonse and




manufacturing facilivies, The model
will e subjecred o verification rest-
ing in FY 97 when a series ull'l:'ug-:-
seale tests funded by indusory waill
be conducred wo collect pecfor-
mance dara, Using che resules of
these tests a socond-generarion
model is planned.

3.5 Software for cost-
effective compliance with
the Life Safety Code

BFEL economisis Sephen Weber
and Barbara Lippisc have clewvel-
el soloware, called ALARM
CAlernanve Life Safery Aoalyss for
Rerrafit Cost Minimizadon}, thar
helps buldiog managers and fire
safery engineers achieve cost-
cHective -:_'-:J:|||.|‘:-|i'.’u::|l_'|." with the
widely used Life Safecr Code aof the
Mational Fire Protection Associanon
(NEPAY, The software currently
supports analvsis of healch care
oocuprancies aod furure versions are
planned for other building accu-
pancies. Through the equivalency
provision of che code, ALARNM
implements a goal-orienoed
apprazch o compliance. The soli-
ware peneratss & set of slernanve
coxle compliance stategics and their
cerimared consructon costs. Engl-
neering judgment is then applied o
select the most appropriaie siraiegy
bazed on boch cosc and design cone
siberacions. The optimization
method used in ALARMN has been
field pested in 89 hospicals (17,898
heds) since 1981, The lesst-cost
solution identified by the sofpware
was on avernge 41 percent less
expensive than the prescripove solu.
tiomn, This represents a potential cost
savings of 32,116 per bed or over
537 million. More than 300 copizs
of ALARNM have been sold by the
MEA.

3.6 Fire spread through
windows

Asoa rssule of on scene investiganions
of the posc-earthguake fires in lons-
img developments in che MNorhriclge
Califoenia are, by Woilliam “Walvon,
fire spread through windows was
identified as a primary cause of loss,
Sn _rw.m'\-:| ||::.5rig.:|1i.u||. }:II’:I.l.L'E_EL‘.‘-. that
could be implemnented by residents
uncler emergency conditions oo sl
scantially increase the resistance w
fire spreacd [rerimt SLAUCOUTe B0 SEOOC-
rure have been evaluared. Strategies
as simple as placing alumminun fol
over wincdow pares can Hl.l.l:l:‘\.-1il.ll.|.]illl}"
increase the resistance o fre spresd,
The findings of this study will be
made suitable for public inform-
tion buellerins.

Building evacualion planning

3.7 Fire Data
Management System
(FDMS) data base
available on Internet

The firse generion of 2 fire data-
base including dara from che Cone
Calorimerer cest (AN TR 13545150
600 and Eurefic Cormer reses (N
02371500 9703) along with several
full-scale rests including 3 roon, 4
oo, and mult-sreny sorucores has
heen made aovilable aver the
[nrernet wsing the Fire Daca
Management Syvstem (FLIMS) dara
base formar developed by BFRLS
Fire Modeling Applications Croup,
This groswing central cda base ol
fire relared dara, made up of conem-
Buations from MIST and other fire
laborarories, has been established o
Gicilitate the use of models and veri-
ficarion of test resulos from stndard
ITHSISURCINSNL AP Praris,

3.8 Building evacuation
manual for dizabled

Fanergency Procedres for Lmployees
roele DM brliser i Cfee Clocuprn-
crer was produced in English,
Spanish and Bralle. The bookler
developad by Richard Bulwswesks s
beings distribured by the ULS. Fire
Administraricn, This bookler helps
building ocwners and managers wo
develop cosc effective plans chat
comply with the requirements of the
Amencans with [hsabsilities Aot



Scale model cxperiments
tn measure generalion of
carhon monngide

Selected Technical

Accomplishmentis

3.9 New mechanisms of
carbon monoxide
formation in fires

host FBaealicies from building fircs
resuln froem the '|1-n'.'|Thi.r'|g; of toxie
combustion produces and nor
burns, and che pranciple chemical
specics responsible for fire deaths
15 oo mnoside (L

William Picts has led a ream in
developing the frse prediceive capa-
Lilicy for the amount of CO
formed. Faml lovels of OO ane
mcetly formed during intense,
Hlashied -over enclosure res, where
insufficient air enters che enclosune
i enswre complete combustion,
Pirts combined the reselis of in-
house experiments and modeling
with finclings from BERL-spon-
sored research ar Hareard Univers
iy, Wirgioia Polytechnic Instioioe
and Srare University and the Cali-
fornia Instioare of Technology oo
lennfy four distinet mechanisms
for the formarion of COF in these
enclosure bires, They ane

(1) quenching of 3 turbulene fire
plurme upon cncering a rich upper
laver: 20 muxing of oxypen direcely
ineo a rich, high-remperature upper
layer wich subsequent reaction; (3)
pyrolvsis of wood ina higherem.
peratuee, vitiated environment; ans

{4) approach o Al thermodymamic
L PE ¥

equilibrivm combustion product
diseribucions i nch, high-rempera-
ture upper lavers, These resules have
been incorporated inio an
algorithm which allows fire
resesrchers to determine
which mechanisms are
responsible for the genera-
tion of CO for a given bire
scenaio and o develop
esrmares for the o
of 2O which will be gen-
erared. It s ro clesir that
srmall-zcale roxicicy rests on
sarmples ol [ |:'|]:~|".i.|‘.|:_4.~i and
wall covenngs alone ane oo
sullicient for characrerizing
the coxicicy of smaoke from

real fires, and regulation of produces
based onosuch reses s unlikely w
umprove fire safers On-going offores
are aimed at charmcterizing the face
of combuston gases once they exi
thie moom of e origin.

3.10 Quantitative soot
data in time-varying
flames

The firsr quanticative soor dara n
rime-varying flames for different
fuels have been abrained ., These dam
oy represent the most imporzant
sdvance in soor messurements i the
last 20 vears. The resule become che
benchmark for testing for soot pro-
duction models, The paper Larer
Tmefrecedd Frcanadescerice Mearsrewions
af Roor Prodfrection i ey aved
Flickering Methane, Propane, and
Eefnlene Dhiffeerron Flaveer by UL
Shaddix and E.CL Smyth, has been
subimiteed wo Cowebrsion anad Flie,

These data may
represent the most
important advance in
soot measurements
in the last 20 years

Diffugion flame




3.11 Kobe earthguake
studied

The January 17, 1%, Hyogoken-
Manbu earthguake af I't'li.’::_:‘]'liul.ili."
7.2 in JMA scale (hdw = G.9],
which struck Kobe, Japan, and ics
surrounding area, was the mose
severe carthquake o affece thar
r-;'fjrin:'.n in this century. The arth-
quake resulved in more than G000
dhearhs and owver 50,000 imjuries.
Fires follovwing che earchopuake
incinented the equivalent of 70
LI5S, cicy blocks. T
|_:_|_'_\-.‘_||;_|_'\_..'|_1|_ OV ]q_.l:l.l:'ll:'ll:'l I:'l'.lli.l':.ir'ly‘!i
and lefr aboor 300,000 poople
homeless, The cconomic loss ax a

They wgretha

resule of this cathguake = sstimared
rer reach 5200 Ballicn.

The postearthouake investigation
wis conducted under the avspices
af the Panel on Wind and Seismic
Effecrz of the LA <Japan Progrums
in Matural Besources to obsere,
document and compile Imponant
lessons from this
cartheualke thiu
can be used o mie-
igrate the potenial-
Iy ragic impact of
furure earthaguakes
an modern urban
el Ccommumuninies,
The stuedy ceseen’s
repOrD SUIMUITAries
rhe imformation
collocred during
cthe Investigation
and recommends
resenrcly and
improvesd practices
w0 roduce carth-
cquasles: lows 1o the
Uniced Stares,

Knbe sarthqualke

Kobe sarthquake

3.12 High-rise building
fire safety problems
solved

The resules of BFREL smodies of ole-
varor evacuarion of office buildings
and air crafhic concrol twowers during
lires have been urilized by indusory
rex deal wich the unique challenge of
|'|i_-_=:_|'|-|'i~.'|_- |,'||_|i|-\._‘|i|1g Fire r\-.iﬁ.!l}' m ihie
dhimign of the Las Viegas Stramosphers
Hoed and Casine, This Feeilioy,
which includes a 350-merer zall
rovecer wirh hosrel arad armasemene
rices, doos nor Ac inm any of the
existing oooupancy classes in thie
building codes wsed in che Ulnired
States. [m onder 1o show the build-
ing had sdequare fire sabety provi-
sions, Rolf Jensen and Associares
Inc., 5 leading LLE. fire protecrion
consulting firm, vsed che resules of
the BFRL studies on evacuation by
clevarors during fres as part of an
everall safery performance analysis
for che tower. This analysis was suf-
ficicir to show local authorites thar
the building had adequate fire safery
provizions, The horel and casing
apened for business on April 30,

1
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.13 Welded steel
moment frame [WSMF)
buildings studied

Pany welded steel moment build-
ings have been built in recent years
to take advanrage of the ducriliny of
steel when sulyect wo earthouke
ground shaking, However, one of
the major findings from reconnais-
sance effores following che 19946
Morthridge earthqualce was the dis-
covery of the Fuilure of owver 104}
weelded sreel moment frame
(EERE) buildiogs ac welded joines.
Similar damage was also observed in
the 1995 Kobe canthguake. BFEL i
an active parccipant in the 5AC
(LA, ATC, and CURE:) effor
extablished after the MNorthridge
carthgquake v address cricical issues
(T T vetrafin il rew demipn al
steel Frame buildings,

BFRL-sponsared efforms in che pase
rwo years wers part of & comprehen-
sive ol progrem o acddress
thiose crivical issues, They included
the publication of the proceedings
of a Workshop on the Sesmic
Performance of Steel Frame
Buldings dunng the Morthndge
carthguake; the publication of dhe
reles af a deeiled vy of thoee
WEEMAE buildings damaged in che

Investigation ol heam eolumn connections

Selected Technical

Accomplishments

Morthridee earchquakes the analysis
and chameorerization of actual Eiled
wections of beame-column connec-
nons from buildings damaged in
the sune earthquake: the deiled
investigation and analysis of teo
steel (mume bui]djnﬂ:‘; which suffered
expensive damage in the same earth-
quake; the development of compur-
er madels for analyzing thres
WSMIE buildings damaged in the
sirmie esrthauake; and the Lrge-scale
resting of retrofimed steel moment
CONOCToNE.

Findings from these studies, as well
a thiose from the o wnipletion of che
2AL program, will provide the
meccded solutions o thuose critical
pssnies listed above

3.14 Wind-loading
measurement and
estimation procedures

Acdvances 1 wand loading messure
mient and sstimanon procedures
havve led to the cremtion of a wast
body of differentated design tech-
nologics thar result in safer and
rmere economical desipns. The
widespread applicaton of those
technedopies requires the develop-
miene of complex srandard provi-
siors that can be oo dillicule vo use
and may not gain acceprance —
for roucine design. Lo overcome
such barners BERL proposed and
completed, with pardal sup-
prort fram the Americn
Sociery of Civil Engineers,
the development of an inter-
aCtive computer version of
the ASCE 7-95 provisions
for wind loacds, The BFRIL
product led o key improse-
ments of the ASCE Szndand
provisions through checking
for consistency inherent in
the programeming efforg
helped ASCE o cstablizh
wrsepuivaclly the need for
compuer-based provisions
andd o ke the fimse instite-
vongl steps toward manag-

ing this novel approach o standards
development; and following the
resring of the software, helped oo
obain information cnowsers’ pricti-
cal nesds. The BERL. efforr 15 the
preliminany stage of a research pro-
gram o the development of a
new generation of compurer-based
standards that wse acrodyname and
climarological daca bases oo allow
the calculation of wind loads mrger-
edd for speabic cases, rather chan for
broad ranges of siouations covered
i current standards by genercally
uneconomical envelope curves.

3.15 Methods for
estimating extreme wind
speeds

Mew miethods for estimanng
extremes wind specds, known as
prestbes owver threshaold meshaocds, bave
been applied e hurricane wind
spoed dam used for the develog-
ment af the ASCE 793 Smndard
wind specd map. The resule of the
estimates support the hyporhesis
thar the wind exremes are modeled
by o distribucion with liemised upper
cail, According o those resuls the
method used in the ASCE 7-93
and P25 Srandards for obaining
ultimare wind loads from speci-
Fied basie wind loads s mer rislke
consistent, thac is, iv entails scroc-
cural Briluee sishs stirmaeed o be
sbour one order of magnitude
hiE]'ll’.‘l:' i hurricane-prone regions
than in regions noc exposed
hurricanes,




3.16 Structural control

Seizmic iselarion has been demaon-
stratee] in recent carchguakes as an
effecoive means for redecing che
level of responss in srecres dur-
ing strong earchguake ground shake-
ing. Testing of the isolaton sysem
pricr o installation is required by
cach of the existing butlding cocdes
that deals with the ilﬂ.‘.‘i]:_'\,l'l af izolared
srrverures, Flowwewer, standaods do
not yel exist for conducting these
mch nemeded peses, aoad, thereforne,
procedurns and resules are subject oo
considenble variabilioe Lo January
1990, BIRL published gandelines
bor testing isolation systems. The
uiddines addres pre-qualihcation,
prototype and qualicy contral esc
ing. The American Society of Civil
Engineers CASCEY is working wich
BFRL to adopt the proposed guide-
lines as the basis for developing an
American Maticnal Standard
Insrimite (ANMNS] notiona consensus
srandard for resting base isolacion
systems, ASCE bas formed a stan-
dard commimes and BFRL. serves axs
its technical secorctariar,

BFRL has undertaken a series of
laboratory rests oo seismic buse iso-
lation devices using its large-scale
resting fadlitye The purpose of these
cxperiments 15 oo verifr the test pro-
cedures described in the BERL resc
puidelines,

Testing base isolation system

3.17 Seismic
performance of precast
concrete beam-column
connections

The objecove of this soudy s o
clevelop building code provisions for
IMAMEnC-TesisEant Precist concreLe
beam-calumn connecrions based on
experimental and analyiical work
jointdy sponsored by BERL and the
private sector and complered ar
BERL., Precasr concrete heam-
column connections offer a good
CONSCRICTION practice snce precst
offers beoer qualicy coneral of s
produces when manulictured inoa
contralled environment such as fac
tary. However, precast has nor been
popularly wsed by the profession

b ocauss current [ele ACTICES in Prrecasn
concrete beam-column connections
rend o produce less energy dissipa-
cion capalnlie. The work done ac
BEFEL in che pasc few vears focused
o the development of beer con-
nectons rechnolopies that would
improve such capabilicy and resule
in brogcder wse of precist concrete
construction, Design guidelines
have been devdloped through the
BEFRL research, Based oo che guide-
lives, owor buildings have been
designed and conseruceed, and
theee high-rise buildings in seismic
regions, mnging from 18 o 45 swo-
rics, are currenty being desgned.

lhe deveopment of such building,
codle provisions IS an imporeant sep
in the implemencation of research
resuiles, As of 1990, BERL-developed
clesign guiclelines bave been presen-
ed o the Inrernanonal Council of
Bauileling, Oflicials (HCBOY) and che
Arnerican Concrere Insmaoate (ACT)
cormmittees for their considerarion
for adoprion e building codes
and standards, Such adopoon
wanled allow the use of these con-
fnecrions in the new conscruction of
[Frecast Sruciunes in J1i5|'l seismic
regions of the councry,

'I'Bh'l:ing seismic perlormance of concrete
beam-column conneclions

3.18 Design and
construction standards
for lifeline structures

I response w Public Law 101614,
BFRL, working with the Federal
Emergency Management Agency
(FEMA), preparcd and submicred
e Congres Pen for Dewelapivgy arid
Adepring Seismic Desipn Graidelines
arred Stavclarels for ."..__.-.':l"n.r.-... [ e life-
lines included in the plan are elec
Eric poswer, gk ancd licquiid fuels,
relecommunicanon/information,
pransporiaion, and warer and sewer
systemis, | he plan is based on the
rechnical inpur of expens from the
private and public secuors who par-
ticipared in & workshop held in
Seprember 1991 i Denver, Ciole.
The wordsshop concluded thar
designn puidelines and srandards are
necded o redece the vulnenlility
of lifelines o carthguales,



1995 ASTM William T.
Cavanaugh Memorial Award

D Geoffrey Frohnsdorff received
the 1995 AS TR William T,
Cavanaugh Memorial Asvand for
vechnical leadership in dhe inioacion
and development ol maciomal and
internacional sandards for construc-
tiomn roaterials and sverems,

1995 ACI

The Madonal Capial Chaprer ol
the American Concrere Insonuce
[mrermarional (AT awanded s
Crustanding Accomplishment
Avswarel 1o D Jarmnes Clifton, M
Lavwrence Kaeree] and MM Kennech
Syncler for their effores o furcher
the L= |:'||"'|:':-.'E1L:rr EYSLETT) techi r]l:JL'.}'

in muaterials seloction and analysis of

concrere civil strictunes.

1986 ASTM Robert J. Painter
Award

D, Bary Meknight received the
ASTM Rober [. Paincer Award in
recognition of distinguished service,
excepronal conributions and
achievement and prominent lesder-
ship toweard sdvancing the standard-
earion of coatings and lead paing
abarement technologies.

1995 ASTM Award of Merit

e, Mary McKnighe was swarded
the 1995 AS TR Aoward of Meric
arnd honorary orle of Fellow for
administative and wechnical leader-
ship of Commicres EOG mn the
development of standards for the
abaremene of haeuds from leadaed
pain in buildings,

1996 Catholic University of
America Alumni Achievement
Aweard

3, David Diedion received the
Catholic Universicy of America
Al Achievement Aswvard in
Engineering for his research achieve-
ments 1 the Geld of air condidon-

ing and refrgeration. He plooeensd
the rescarch of zeotropic refrigeran:
mixtures and mude significant con-
rribution in characrerizing aleerna
eive, abmospher ic-sals |tﬂi§L'l‘;‘|.l'|t:~';.
He also develaped ibonory e
methadologies for seasonal efficien-
cy ranngs of heaong and relrigera-
tion machinery

1996 DOC Silver Medal

D % lliam Grosshandler was
awarded rthe DNOC silver medal For
his leaclership in research in cvaluar-
ing alternatve fire suppressnis for
aircealt, providing manufacorers
and wsers of aireralt with the current
optimal choice,

1995 NIST Bronze Medal

D Melark AL Kedeterskd was swand-
ed the MNIST bronee medal for
developing an advanced laboratory :
for messuring che heae trnster coel-
ficient of referigerants,

1996 NIST Bronze Medal

[ir Jenarhan baron was wwearded
the MIST bronge medal for che
development of methodologies
for predicong che service lives of
orpnic coatings and transferring
these conceprs oo the building
COMTATILLITELY

1996 NIST Bronze Medal

o, Andrew Tavlor was awaeded

the MNIST bronze medal for che
development of standard tes
procodures for seismic base solaron
which will wlimarely lead v an
ASCE srandard.

1995 William P. Slichter
Awrard

The 1995 Wahllam P Slichter Sovand
wis awarded ro D David A
Ihcdion. Die Foer [Dormeanski and
D Mark Kedzierski, for cheir work
i finelings alternative |l.'f:|i.[;l."|.".‘u'|l$ i
the CECs thar have now been
banned from production by an
incernarional crear.




1996 William P. Slichter Award

The 1996 William 12 Slichrer Aweard
weas awarded o M Steven Bushby
for his work on BACner, a standard
COITUTILIN I e protocos] for com-
Fu.:l..-_-:i-.-:n_ul_ energy mansgement ancd
control systems,

1296 White House “Hammer"
Award

The % hire House pms-;:n[-:d thie
Hammrer award to Mr. Steven T,
Bushby and other paricipanrs for a
BACHsr demonstmiion project ac
thie Phillip Burton Federal Chfee
Building in San Francisco, The
Hammer Award is pare of the
Clinton Adminiscration’s MNational
Performance Review and is given o
fedleral government employees whose
work increases the elficiency and
ellectivencss of government. It s
esrimated chat the BACner building
avromarion and contral systerm will
save the government an estimared
£450,000 each vear in utility bills.

1996 E.K. Campbell Award

Crre, Drawviel Didion was presenced

wich the 1996 E K. Campbell
Aoward For his plonesnng oot in
the reaching ol currene and furire
technolegies to graduace and under-
grracduane sinclics,

The Telly Award

The Building and Fire Rescarch
Laboratory videorape BORT — Four
Fartwrer in Brarlding reveived a
second place Telly Aveand for pro-
duction excellence. The video,
wehich was also awarnded a Crypsial
Soacardd, deseribes BERs research
programs and folioes and |'|ig|'|.-
lights its chruses in high-performance
miarerials and systems, auomation
of procedurss and factlities and los
recluceion.

1996 SEM Service Award

Mr. Robert Zarr recieved che 1996
Srandard Reterence Macerial
Mexsurement Services Award for
exemplary work in developing and
procuring SER 1453, expaded
polvurethane, used in three ASTRM
spandard thermal resistince meas-
urcments for fenestration andd
insularion marerials.

1996 BRI Research Award for
Foreign Specialist

Crr, "illimen Piots was che recipienc
af a 1996 Research Aveand for
Foreign Specialisg from the Building
Fesearch Inscinuee, Minisiry af
Constrection, Japan. D Pios spenc
a moench in Japao wx:-rku'u..h with col-
leagues there and presencing leciures
an carbon monoxide formation in
cnclosire fires

1995 ARI Meritorious Service
foward

This award was presenced to D
avid Didion and D James Hill,
for leadership wathin che [ecleral
government on applied research in
refrigeracion and air L'n:rl'l-;l.ilil.‘:-lli.l‘.lg.

1996 LeadTech
Government/Industry Person
of the Year Award

[, Bary MeKnight was presented
thie 199K Lend '|;'_'n'_'|||::|l.‘:l|.ﬂ-5._‘.';_'.-'
Government/ Indusory Person ol the
Wear Awand for oustanding service
o the lead indusery



MASA payload mission
specialist [astronaut)

Dir. Greg Linteris was selecred no be
a payload misston H|H.'Li.i'l.|i:‘i[ [asrros-
rnd ] for MASA o conduc L::f.|:-|.'|]-
ments o combostion and marerisl
behavior under the microgrvicy
condition of the space shurele. His
mizzion 15 scheduled o ily in Spring
147

President ASHRAE

O July 1, 1996 D Jarmes E. Hill,
Chief of the Building Exvirooment
[Mvision, becume President of the
American Sociery of Heuting,
Venrtilating, and Air-Conditoning
Engineers, Inc. ASHRAE is a vech-
nical sociery wich 30,000 memlsers
in 1M countries aronned the weerdd.
Founded 100 years ago s objective
i5 o achvance th l.‘:-|.|._|'5_|:‘!| research, stam
dards writing, and contnuing cddui-
cacion the ars and sciences of beat-
ing. venolating, air-conditioning,
anl refrigeration for the public ben-
efie, Die Hill joined ASHRAE in
1972 and was elevared o the grade
oof Fellow e 158D,

Fellow of the American
Concrete Institute

hAr Jarmes Piclerr has been elevared
o the grade of Fellow af the
Armerican Concrere Instine For his
wiork in suppeor o the industry as
Manager of the Cement and
Concrete Reference Laboratory,
P Piclerr joined NIST w 1971,

Staff Recognition

MIST Competence Project

Ao result of BERL: iniosowe,
BEEL and three other ™IS T labora-
tories (Physics Laborarory, MMechan-
ical Engineering Laborarory and
Informaion Technology Lalwos-
atory]) were awiarded a comperenoe
project on appeaniee. G compe-
tence project is awarded by the
Diirecror of NIST o develop exper-
tise in a broad rechnical ars of
Furure need.) The lve-year objective
of the projec is w develop
improved measurement methods
and models for predicting thie
appearance of coared objects. The
projecr s impaiant becass thiz ’
AppeArance [colon, gloss, sexture] ol
an abject olien influsnces a cus-
romner’s judgment ol i qu:].lil‘}'.
Mareaver, customer expectations for
appearance ateribntes of Coatings are
continually increasing, as manufac-
rurers demonsteas their abiling wo
previde coarings having new and
exciting appearance aroribures. To
enhance the development and
inplementation of new coacing
products, it s wasential thar the
induscry have the physical wools nec-
essary to quantfy accurarely the
appearance of a product, and the
musdeling capabiliny to predicr the
appearance of o coated Glyject based
an the microstrucrare of the coat-
ing. This will be accomplished by
L-.tl-;ing advanrage of recent advances
in optical merology, mathemarical
modeling and compues rendering
ta advance significancly measure-

mients and models for appearance of

coated objocs,

PE licenses (Virginia)

hAr Ronald Holsinger arvd [ir,
Anvdrew Tavlor have each earned
their ]I‘I'\'::IFI;‘\.‘\.]L:II:!IEII SNEETINE
license in civil engineering from the
State of Virginia and the Smare of
WWashingron, |'|_"\-J:-cl_'l]'-'l."|_'.-'.

1995 Technical Focus
Speaker for the Federation of
Coating Societies for
Coatings Technology

D, Jerathan Mardin received che
prestigious Technical Foous Speaker
Aosarel ot the annual meering of the
Federation of Sacietics for Coaring
Technology, a meeting thar attracts
e thar 30000 intermarional
cxperts in all forms of orgaoic coa-
ings. The subject of his presentation
was “mervice Life Prediction”.

Membership on the
Bureau of RILEM

P James Plelert was clected 1o che
Bureau of RILEM ar s Cotolbwer
1995 mieeting. RILER, the
Incernacional Union of Tescing and
Research Labosuories for Marerials
annd mrrucires, has over 700 mem-
bers in some 70 councries, The pur-
pose of RILEM is to collecr, analves
and dizsseminare knowdedge on the
properiies aod i:ll.'rﬂ‘:-l:’l'l:‘!r.tl:‘.ll.‘-:.‘ of
materials and srrucnures, develop-
mient of test methods, and applica-
cion of resules 0 buildings and civil
engincering. The Bureau is the
mianagement anm ol RILEM,
:IL'."\.E.II.'ﬁIﬂS-iL'I-]I:' for its cverall operation.

Gordon Conferences

[, Fermit Smyeh weas inviced o
Prescni & paper ar the 1995 Gordan
Conference an Lasers in Combus-
tiom, and D _I'-'.'|Fn:_g." Cailrman was
inwvited o present a paper at che
19 Gorndon Conference cn
Thermosering Resins,




Thiz 1995 publication describes Mhe mis-
sion and goals of the subcommitles and
aclivities of the member agencies

CTIl's Subcommittee
on Construction and
Building (C&B)
defines priorities for
Federal research,
development, and
deployment related
to the industries that
produce, operate,
and maintain
constructed
facilities, including
buildings and infra-
structure

NSTC Subcommittee on
Construction and E_I.ii-l_dlng

he activicies of the Mational
Science and Technology
Council (M5TC) Suboom-

mirtes on Construction and
Building (C&:B) have profound
afferrs on the BFRL. [Fropren.
BFRL co-chairs and maintains che
secrerariat of OB, RNESTC, a
cabiner-level group charged with
serting federal wechnology policy:
coordinatss R&D) srraregies across a
Lrreoed cross-section of public and
privare interests, MESTC has estals-
lished nine rescarch and develop-
mient commictess, incuding the
Comminse on Technolosical
Innovation (T, o collaborace
with the privare secror in develaping,
a comprehensive national rechnolo-
gy policy. The purpase of CTT is 1o
enhance the inrernational compen-
civeness of LLS. indusiry 1.|::|n'|-|.|g|'|.
federal rechnology policies and pro-
prams. CTTs Subcommities on
Construction and Building delines
priouities for federal research, devel-
opment and deplovment related
the industries char praduce, operare,
and maintain constructed Leilices,
including buildings and infrasorac
ture. These prioritics and relased
collaboranions wich industry and
government guide the foous of the
Laborarory's progroms.

Agencies (hsted below) participating
in S8 include agencies wich
responsibilities s owners and opera-
s, regularors and researchers.

J Departmeant of Agricullurs
[Forest Products Laboratony)

J Departmeant of Cammearca,
Co-chair (MIST)
2 Deparmeant of Dafanss

I Department of Enengy,
Cip-chair

1 Department of Health and
Human Sardces (Mational
Institute of Coocupational Safety
and Health)

A Department of Housing and
Lrtran Developrmeant

1 Deparment of Interiar
(Linited States Seological
SunEy)

4 Department of Labor
{CDecupational Safely and
Health Administration)

J Departrmant of Transporiation
{Federal Highway
Administration)

- Depatment of Veterans
Affairs

- Environmental Protaction
Agenoy

- Federal Emengency
mManagement Administraticn

 General Services
Adrmirstration

- Mational Science Foundation

The mssion of OB 15 oo enbanee

the comperitiveness of LLS, indus
try, public and worker safery and
envirenmental quality through
research and development, in coop-
eraton wich LLE, induscry, Talsor
and academia improsve che life-cycle
performance and economy of con-
srrucred Facilivies, TR sddresses
Aclministrtion L:_l.:-:l.lh [ F1'

* forge parenerships with indusory
v strengrhen Americes industeial
competitiveness and creare jobs;
ancd

* make envirommenial protection,
safery and energy efficiency fully
consistent with other business
objecrves,

During FY 95 CEB stucied
research priocies expresed by che
construction indusory in indusoy
forums and in proposals foe the
Advanced Technology Program of
the Deparcment of Commerce. Two
priority thruste, berrer consorucred
facilities and health and salery of the
CONSIIICHon 'I-'l-'l'.”']\:[';:.'lrﬂ';. R
defined for focus of research, devel-
opment and deployment (REECD]
in the construction and building
area. Dhe C8B program plaos e
cooperate with induscry o make
rechnalogies and practices capable
of achieving the following seven
goals available foor wse in the con-
srruction indusory by 2003,



Better
Constructed
Facilities

v 8054 reduction in delivary time

W 50% reduction in operation,
maintenance and enargy cosls

W A0%% Increase in productivity
and commifort

W B0 fewer ooccupant -related
illnessas and injurnas

B0 less waste and pollution

v S0% more durability and
flexsability

Health and
Safety of
Construction
Workforce

v 50% reduciion in constructon
wiork illnesses and injuries

hie baseline for measuring

progress againse the goals

will be rodays business
pracuices, Long delivery time, waste
and pollution, and conscrucnion
warle alless anud injury concribuce
subsrancially o unnecessary o
cremwses i the cost of comsoruction
Therefors, achimverment of these
genitls will reduce construction cost
and make housing morne affordable
'-I'“":'"':_—'\.I" reduction in first cosc and
life-cyele cost. The CEDB program
and goals wers reviewed with a
forcus grougs of indusry leaders con-
vened by che Civil Engineering
Risearch Foundation, These leaders
serongly endorsed the goals, which
became known as the Naoonal
Constrction Croals,

During FY 96, Cécl worked with
industry groups convened by che
Mational Asseciacion of Flome-
banlders {restdenl secror), the
Construction Induscry Instimme

Excavation for MIST's new Advanced Chemical Sciences Laboralory

{induseral secror), the Natonal
Inscituce of Building Sciences (com-
mercialf/instisntionl secior) and the
American Pablic YWiorls Assooianon
{public works sectoc) o stimlare
the development of industey plaes,
The development of these plans
revealed major differences armong
thie seciors” priosicies and needs,
Theretore, industry will focus on
sector goals, and work widch appro
prrizee fedeal apencies on o sllabora-
tive effores o sddress secror goals.

CEB also held a waorlesdhaop o
strengthen mechanisms for collabao-
raring wich the private secior. The
report of thar workshop notes suc
cessdul collabomtive eflfors in recen
vears, describes Federal laborasory
capnbilities and facilities, and idenri-
fes current areas of research saitalle
[ collaboration, CEB supported s
study o dlevelop baseline mensures
of current practice and measures of
progress with respect wo each af the

maticnal constuction goals, and
complered @ survey af Federal RacD
for conscmicrion. 8B has two of
L% recent repots on the world wide
weby, and plans toe male all o
reports similady available,

Four agencics of C&B, (MIST,
HUTD, Corps ol Engincers, anal
[HOE} suppornsd the Pannershap
tor Building Innovation which onga-
nized a workshop in June, 1996, i
Washingron [2C, o plan the smrare-
gy for stimulacing the acceptance of
innovarions in building pracuice. An
agresment wis reached between the
Civil Engineering Research Foun
dation (CERF and the Maticnal
Exvaluation Service oo develop an
enbanced evaluation process thar
uses experes o ddentiby peclocmeee
criteria, and expert evaluarions o

-

1LATE |:II'\IZ'\II.3I.:I|.:IH iI.II.I.:. FJ:IJILL'!'\-\.‘H_'!\-
against thoss criveria,




In Auguse 1995 the CONMAT
Council was formally established o
implemenc the high-performance
COMNstruetion MATerials and ses-
rems program designed to create 2
newe generation of consoucred facil-
ites, The Councl consists of 12 dif-
fevent marerial groups Galuminm,
CORNE, COrele, fiber-reinforced
composites, seo-synchetios, mason-
ry, plastics, |l..ll.:-|?|:'|:_4 mvarerials, smar
marerials, stainless macerials, steel
anal weaod]) as well as liaison mem
bers from pullic and privace agen-
cics, with CERE acting as Secrebuil.
Theme groups have joined forces in a
22 billion effore e plan and bople-
mment a national program of research,
development and deployment. The
COMNMAT plan, Adseersal for
Tommsorrows fufrsericsere @ A T
Vear Plan for Dplayng Hirah-
Perfarsianse Constyaciion Matrrials
aned Byeteeess, was published in FY
95 The MNarional Consrmicrion
Cioals provide @ strong fercus For

the COMNMAT prograrm. Higle-
performnee consimction raterials
and sysrems wall play a key role in
reaching the goals, For example,
high-performance concretes thar is
myore casily placed will resule i

recuced inspection and mainge-
nance costs associared with epain
Similar cxamples exist for mose
ather marerials,

NSTC Subcommiittee on '
Construction and Building

A contract has been signed with che
Marional Conterence of Saes on
Building Codes and Srandards
(HCSBOSY po soare a project on
“Srreamlining and Retorming the
Mation's Building Regularory
Svsrem o Faciliee Pullic Safery,
Economic Develapmment, and che
Use of Innovative Technologices,™
which addreses the goal four redie-
tien in delivery time, A lecter from
Dir Good, Under Seceetary T
']EL|||LL3|cJHv. [0 0SE AEETCiEs
ivolved 0 construction and build
imz R, repulanon and fedeal
constriction has developed positve

response from a number of apen-
cies. The project was announced

per inrerested orgmuisions i 1l
MOCSECS annual convention in
September. The project will collec
viable mode] rules, regulations,
processes, procedures or legislarion
for effecrive and efficient building.
[ire safery and environmencal codes
aned stndds adopion and
enforcement, permmicting, adminis-
iration and processing, comprehen-
zive planning, inbasoucoure, zoning
aned land use, building desizgn and
construction, building produce
approvals, and educanion and oain-
i Subseguently the projec part-
mers will develop model procedurcs
ad implementing legislanon and
premote the adoption and use aof
such srreamlined processes and pro-
ceclures by all levels ﬂl'_gm'q.'rrmwm-

The primary effores of the C&B
Subcommicres tor 1997 will be
working with industry to achiee
construction goals, streamlining reg-
ulation, focussing and coorndimaing,
tecleral R&1DD on collaborations with
induscry and supporting other muld-
agency initiatives associated with

An agreement was
reached between
CERF and the
MNational Evaluation
Service to develop
an enhanced
evaluation process

consrruction ancd Building,

HCSBCE is bringing logether federal, state, and
Incal government regulalors and construction
industry represantatives to slreamling the requ-
lafory process.




Outreach

he Labaraory has made a

conoerted effort po e

cormmunicanian with the
building and fire communities
through princed and elecrrone
mechia, Collafonseing Wisk Oy
Cresrmrners, o full-color brochure,
desenbes the organtacnon, FBolioes,
and programs of the Building and
Fire Besearch Lalsosrmarory of interes
T OANWTICTS, ';.‘Il'.'-SifJ'ﬂ'f:'rF :tl.':ld CONElrEs-
tors: producers and supplies: san
cards and codes developers: and fire
safery officials. It has been widely
distributed e incdusery, organiza-
rions, academia and government
agencics. Ao LE-minaee video,
BERE — Yowr Bariwer in Builaing has
been widely discribured. To provide
rmiere detiled informaron on our
technical programs and products,
three special publcations have been
released, Mrsfecy Swwimsaries,
Saefalivesionss, and FSreperess. Thiese
documenes have been produced
only annually, 50 BFEL has added a
full-color Mot Linelaee, which 1s
miatled o abour 30806 recipicnis.

For more chan owo years BERL has
had a site on the World “Wide Wels
anel s constandly updatng its home
page and redesigning its organiza-
tien o inclede more news ems
such as those appeanng in Sesarch
Lipdre and provide easier aceess o
itemes of inrerest o users, In addi-
ticn to the Web site, BFRL has ini-
taedd s kit an s local area
nerwork for use by BEEL saff only
This incranet will improve cormmau
micarions within the laborator: and
malee more information casily avail-
alsle e stath in an elecrranic formar,
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Collaboration
with Industry
uch of the CaB efforn

noted above has been in

callaboration with indus-
ry. The MIST Building and Fire
Fesearch Labormronys “scraregy for
success 15 1o build en the ties thar
have been dcuuh'.lpl.ﬂ.l tey icdenify
research needs, focus our program
on meeting those needs and provide
products thas will asase the secrors
of the construction and building
il]du:ir.l'_:.-' {resiclential, commercizl,
inscitecional, industrial and public
works) 1o meet their expressed
poxals. T raler advancage of the For-
marion of sector groups working
with CEB, narmely the Civil
Engineering Research Foundarion,
the Mational Association of
Heormebuilders, the MNarional
Instimie of |]-|.|.i|n'.|i1'|£ Soienees, the
Constructon Induscry Instoe,
and the American Public Works
Assaciation, BFREL has wdenotied &
sentor staft person o work with
each group, amend their meetings,
and Hind out their research needs so
thar BFRL could shape its building
and fire rescarch program to betrer
meer the needs of indusory:

Industry
Consortia

BFRL waorks with industry consor-
ta in a number of areas including
thie demonstrcion of a scandand
communicaton protocal for build-
ing auwromatien and control sysrems
[BACnec), an spplicaton protocs)
for the process plant industries
{Plane5TEP), the developmenc of
plans for high performance con-
struetion roeterials (OO ATT,
the predicion of the service life of
paing, the demonsiraon and wali-
cdanion of methods o predics and
relare the photodegradation
response of cosnng systems exposed
ra LY radiacion, che \'.‘lr:'\-'l.'|-:'.lE:l:III\'_'JII
ol mmethadolegy for evaluacing
seams of rubber roofing mem-
branes, the du'.'ﬂ:]t:-l.:ll::lln’.‘l::l: ol Ezjic]t:

lines for intentional burning of fuel
spills on land and water, and evalua-
tion of combined installarions of
sprinklers, draft curtains and bea
ardd srmake vents for fire Prorection
in industrial buildings.

BACneat

BFRL has entered into a cooperative
research and development agroe-
ment with 17 partners o develop
interoperable building control
equipment that communicites
using the BACner protocol. Fifteen
of the consortium members are
mnuiacorers of building concrol
SQUIPIMEnT, one is a software devel-
SRl company, and one s a uni-
versity. The abjecrive of the consor-
tiumn is to assist the member CENTIIE
nies i cleveloping produces char
conform o the BACner standard
and to develop conformance westing
voals and procedurss char can be
used tooestablish an induos Cy=CILLrE
certification program, BACnet
building concrol products will
enabde butlding owners o buy con-
rrol systems on a competitive basis,
It weill alsa provide o way to incer
connect traditenally stand-alone
building contral systems such as
HYAL, hre, hghting and sscurin:
This will enable buildings 1o oper-
ALE More -:ﬁ‘n_-icml;,- while improving
accupant comfort and safery, Five af
the consortium member con LHLILES
niver have commercial BACnaer
products on the mardeer and

BAC net systerns have been installed
in approximarely 350 buildings
swarld wide, BFRL: contribution o
the consoroum has been the devel-
opment of test methods and soft-
wirre testing rools and provision of
facilities for member companies 1o
bring their protoorpe produecs
rogether for testing,

BACnet systems
have been installed
in approximately 350
buildings world wide




PlantSTEP

As g resule of the BFREL collaboration
with the PlantSTEP consortium, the
firt STE application provocol for
the process plant induseres, [50
10303-227, was submioed o T5C
TUTH4AS50 for review and ballor as
an 150 committee draft smndard.
The proces plan industries include
the chemical, pharmsceuiicl and
power-generation industries, engi-
necrng and construction dustes,
and the suppliers and fabncacors of
comiponents il egquipnent for
process planes, NIST engineers e
working with the process plant
induscries and the vendoms of infoe-
mation technology for these indus-
ries o dhevelop, pest and dermonsrrare
intformartion exchange smndands
based on 1500 10303, commonly
referred 1o as STER Soncand for the
Exchiange ol Product Madel Drara,
150 10303227, Plant 5|ml:iu|
Configurarion, suppors the
exchangne: of the spatial l.'r:ll'lfigl.lm'[it:l]'l
of plant systems with & ceneral
emphasis on piping systems. This
cormmimes draft stncdard suppons
the informarion requirsd o con
SIFLCT MR Sysienns, i|'|.-;.'|.|.|.-i|.iI'|:;_.'| the
shape, marerial and arrangement of
companents, and supports the physi-
cal descapoon of ather plnt sys-
tems, e, heating, vendlation and
air conditioning systems,

COMNMAT

BFRI. i codlzborion swith the
Marerials Soience and Engineenng
Labosmory, csablished a 52,5 million
T Year PIOEFAmm i Suppxost aff
COMMAL a nadonal program
developed by Civil Engineering
Femeanch Foundanon, warking with
12 rosjor associations of dhe consmec-
ticn msarerials ndusery o “develop
the high-performance construction
materials anc smterns necesny [t
America coonomic well-being and
ingernarorsl ool in thie
21zt conmury,” The program imsolbves
fur BFEL divisions plus dhe Cifice
of Applicd Economics and ioncludes
research on high-performance con-
crepe, meel, pobaner-mairix conpos-
ites, ooaring marerials, and roofing
sVStEITS,

Coatings Service Life
Consortium

Seven members of the paint indus-
try have joined with BFEL oo form
the Coatings Service Life Prediction
Consorciun., e El:'.lill af the con-
sorium iz w fAnd 8 becter way o
predict the service life of painr o
help che paint industry get berner
products to marker faster. The con-
SOFCIITES ITELIL PIect will be 1o
develop a rest mechod thar wall
quickly and reliably predicr the ser-
vice life of painred procduces \'_':'l:E:ll.:l.‘-L'\'.‘l
o the prime weathering facrors:
sunlighe, remperioure and wetnes,
BEFEL will also work warh che -
bers vo tailor a weathering test pro-
gram for each members needs. In
ackelition, BFEL will develop a
menu-driven, user-triendly sysiem
tar help wearhering laborarories
design experiments, WS Assump-
vions and fir models,

Rubber Roofing Membranas

Three mibher membnme manufac-
purers, rwo adhesive manufacourers
and twe trde associations have
joined widh BFRL 1o form the
Consortium for Developing a
Methodology for Evaluacing Seams
of Rublber Roofing MMembranes,
EPDA rubilber accounts for abour
A0 percent of the roof membornes
installed on commeercial and indus-
trial buildings, The goal of the con-
SOFL 18 0o recommend a teso pro-
ool and criteria for evaluating the
long-term creep performance of
tape-bonded seams in EFDRM
membrancs, The use of ape
bamded seams is a racher recent
inmovarion in che EPT A |'-::l|.:-ﬁ|::|5
industry, and s use is expecred oo
increase in che fumure in esponse o
needs for reliable, environmeneally
triencdly methods foe l-l.‘:ll.'l'l:‘!ling SIS
in EPD membranes.



il Spill Clean-Up

Several regions of the Unived Staces,
Canada and Europe are presendy
evitluating che feasibalicy of using
burning as a remediation ool for
!:L|i$ ol .'.'_|1-:ii|.'-'. [IFH] ]1:irri|:'|.:||.'||'. thie
Alasks Regional Response Team
CARET) has been waorking over the
past dlecade o develop procedures
and guidelines o Bcilitae che deci-
sion process regarding inrermacional
in situ burning of crude oil spills. As
part of their effore 1o ames che dis-
persion of smcke plumes from in
=i |.‘:lll|.'|'|.i.|'|.E on neacly aneas, che
ARRT and dhe Alaska Dreparoment
of Environmental Conservation
(ALDEC) esmmblished 5 Cooperarive
Research and Development Agree-
ment with the MIST in 1995,
Laboratory-scale and large-scale
experiments have been conduceed
ts determiine che hezre release rare
and smioke vield from ovo grpes of
Alaskan crude oils, Morth Slape and
ook Inler, as well as several ather
fucls. These experiments bave been
used g clerermine the inpur para-
merers for the ALOFT (A Large
Ourdoor Fire Plume Trajectony)
muslel. This numencal medes pre-
dices the concenteation of cormbns-
tiom produces from large ol fires
several kilomerers to several tens of
kilometers downwind over complex
verrain, Llsing DHgiral Elevarion
Maps provided by the LS. Geo
leagricsel Survey, site-specific sinnula-
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tiens of smioke plumes have been
performed wo establish gruviglelines
gowerning the exvent of ground-level
particulire concentrations in excess
of state and natonal ambient air
quality standards, Cooperation in
this effort has been provided by
Alaslea Clean Seas, an il spill coop-
crative funded by the major il
comriprnies, and by ERCON
Alaska, Inc., an envircnmental eon-
.‘\.I.I.II.EI::It: fier, (ERCOM is preseny
funding NIST o develop e com-
plex termin plume madel. )

Sprinklers/Draft CurtainsMVenls

The Marional Fire Procecrion
Fesearch Foundation (NFPEF) has
widertaken a projece we evaluare the
interacrion of sprinklers with draf
curtaing and smoke'hear venis, The
goval of che project is we provide a
nesw technical |'i||.|.[i.r:|lt_: thuer cenld a1
in sevtling che long-sranding debare
as ro rthe conditions under which
venes and dialt curtins are enefi-
cial, and under which they are deri-
rental, o the EJL‘I'J;.HJII.‘IIILT! of a
sprinkler smvem in large enclosures,
Tor reach the goal, full-scale com-
modicy fres are being planned by
BFEL engineers David Stroup and
Foevin MeGeatan Tor a space char
will mimite as much as possible I;af_gc
storage and manufacruring facilities.
Mccompanving che experimenral
warls will be an effore o simulae
thic proposed experimenes wich a
hield maodel presendy under devel-
opment by Kevin MoGrten. The
project is being funded by a consor-
tium of wn companics in the
Ulnived Staees and Europe, The
large-scale testing will take place in
1997, accompanied by smaller scale
material resung ar BIFRL under the
direction of Anthony Hamins,

Cooperative
RE D
Agreements

In addiricn ro agreements signed
with consorgiza, MIST has o WIPEr-
ove research and developmiene
agrecmenes CCRATRAR] with one or
mmiore incluserial parmmers, Currenc
CRADA partners include:

MSI Inc. (formerly Biosym, Inc.).

Under a CRADA berween NIST
and this commercial molecular
I'L'tl.'!l{l.-;.‘]il:]g company the two organi
wations announced 3 new compurer
code o be released in 1997, This
computer code will include MIST
algorithm, MD_REACT, which
cileulares the behavior of polymer
chains during chermal degradarion.
The interface berween the Bicwarm
ard MIST sofr-ware was developed
b Barc Myvden, a BFRL scicnorise.

Air-Conditioning and
Refrigeration Institute

A CRADA o study the perfor-
rance of a finned-oule ENIL LT
operating with B=4007C, an
ozone-safe zeowropic refrigerant mix-
e has been established berwesn
MIST and the Air-Conditioning
and Hfﬁ'i#li![iﬁt:l [rascitice, an asso-
clation of manutcrrers -::r'l'-|'|_;_'-._'||:i|1_|:_:_._
venrilaring. air-conditioning and
JL'|.ril'.L'I'.II:iI:1:I1 produces, The orle of
the CRADA = “Impact of Air-Side
Maldistribution o Perbrmanee of
Finmned-Tube BEvaporator with R-22
and Feorropic Mixwre F-40700."
The eHec of non-uniform air distri-
burion on the hear exchangers
capaacity 15 che parcicular inrerese of
this project, The study will decer-
mine whether the capacice penalor
caused by nen-uniferm air disoeibu-
o ar the heat exchanger’ inlet is
similar e thar expenenced with che
B-22 evaporator and will indicae
e Clrcullny arrsngenens mioso
appropriare for R-407C. This infor-
mation will eoable the evaporaror
lesigrner w generare coil designs




thiae will Lae less affected by air mal-
disrriburion. As the rechnical contri-
bution o chis parcnership with AR,
MIST has developed @ detailed
evaporator model applicable 1o
FEOTTOPIL UKL esand maldiscrib-
e air and performed simulacions
for @ variery af air maldiscribucions
andcircuicry destpns.

General Motors

MIST has joined forces wich
Cieneral Motors o two-venr pro-
ject o improve moror vehicle bre
safery. Under terms of the recently
:ijgm_'r_:l cooperatve ressarch and
development agreement, researchers
from che Building and Fue TFeseanch
Laboratory and G5 Research and
Development Center will evaluare
the fire safery aspects of vehicle
crash and fire weste, identiby poren-
cial mechanisms by which fires
could sarc and then creare labomre
ry macdels of these mechanizms, The
dara derived will enahile researchers
o chamcierize [ive properics of
potencal combustibles i vehicles,
determine fire growth paths and
rirme limes, and evalue lre hazands
o vehicle oocupanes. G and
MIST will thien wuse this knowledge
o sruddy both pasave protection
eSS o, less Hammnable mare-
rials im cricieal locations and
improved fire barriers) and scove
fire suppresaon technologies,

Electric Fower Research
Institute

MIST has a CRADA with the
Electric Povwer Research Instmite
(EPEI}. EPE] iz funded by annual
membership dues From some 700
mermber wiilities, and it worls cone-
ers a wide range of rechoologies
related o che generaton, delmvery
and use of electricity, with special
arcention paid o cost-effectivencess
and environmental concermns. The
jeint efforr berween EPRD anad
MIFT will produce decailed infor-
marion an the indoor aic qualice
and energy impacts of residential
ventilation systems, This informa-
rion will enable informed decisions
regrarding ventilation system selec-
vion and design as a fenetion of
building tvpe, indoor pollutant
ermissions and climaie, A of
MNovemnber 1996, EPRI and NIST
have agresd on the b, system
and pollurane paremecers thae will
be examined in the project and have
searred the compuier simlarions
thar will be the major componenc

af the ellfoee. MINTS canribution o

thiis ;m_rrn:_-l*.-;l":ip inwvlves ]1-.:rﬁ:-r||::|i|:15-_;
the compurer simulations and ana-
Ivzing the autpue.

Anocher CRADA with EPRL allowes
MIST o acoess mo the s EIREE
motion recoeds thar EPRELD was able
o collecr from che Loong steong
mction areay in Laiwan., Analysis of
rhiese daca wall enhanee our wder-
standing in the non-linear soil
behaviors, whicl is critical v the
analvsis of the performance of
builelings and lifelines subject mo
sorong ground shaling,

This information will
enable informed
decisions regarding
ventilation system
selection and design
as a function of
building type, indoor
polilutant emissions
and climate



Process Data Exchange
Institute

In Seprember 1925, BEEL and che
Chemical Soience and Technolopy
Laborarory entered in a CIRATRA
with the Process Dam Exchange
Institure {pd¥i) of the American
Institure of Chemical Engincers.
The mussion of el i o develop
and mainain open approachss
clectronically exchange and manage
process daca, The objecove of chis
CRALA §2 o develop, est, demon-
serre and standardiee STER appli
cation protocels necdsd for
exchanging and shanog concepaual
process design and process enginesr-
Leng inlormation during the desigr,
COMSTILCTION, Ml nrensnoe ancd
operations of process planc, cg.,
chemical, pharmacenneal and
power-generation planc, The cur-
rent members of X include: ARE
Lommns, Adar Prodoces, Amoco
Chemical, Aspen Tochnology,
Bechrel, B-]JAC, Brosan & Roor,
Chevron, Eastman Chemical, ELL
[DuPont & Ca., Fxxon, HTFS,
HTEI Hyprovech, b, % Kellogg,
Podobil R&10, Bolun & Haas,
Stmulanon Sciences, Snamprogser,
Union Carbide and LUOP The
lelivery and implemenanon of the
ETEP application protocols for

process engineering will: 1) ealdle
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timiely and reliable informarion
shiering during the deagn, construe-
tien, mainenance and operation of
process plants, 2) reduce inforoma-
mion rransber coses and errors, 3)
cnable oprimization of work
processes and progect parmmerships,
4} expand the use of clecronic
cormmerce, and 3} expand the capa-
bilivies of the L5, process, engineer-
ing and equipment manufacturing
incdusery o leverage informanon
technology for competitive advan-
agres, MNIST s providing echnical
suppert for the development of the
application protocols, coordinating
collabaranons with inrernarional
programs and IS0, and providing a
pewerl laboratory for esong deaft
application prowcols, assessing
implementations, aod demonsese-
ing resules, MIST and pdXi com-
pleved the requirements specilica-
cion for the Process Engineering
Application Provocol (AI* 231)

anad distribuied dhe reguiremenes
specificarion For industry reviess and
comument in Seprember 195G
(NISTIIR 5900, MWIST and pdXi
developed an initial set of wsr prob-
lerns ancd usape soenacios for validac
ing the draft applicadon provsool
anel [ assensing implementations
of the applicanon promesl, The
CHEALA & schoduled 1o end in
Seprember THES,

Codes and
Standards

Building codes and standards play
an imporant eole i che delivery
miechanism for much of the
research of the BERL, BFRL sl
participace i many nacional and
internanonal standards commirmess,
inclucing, those al the Amedean
Concrere [nsorune; Amencan
Sociery of Civil Engineers;
Amencan Sociery of Hesong,
Refrigeration and Air Conditioning
Engineers; Amencan Instioore of
Seeel Conscrucrion; ASTM: the
Maronal Fine Protection Associa-
o and rthe Inrernanonal
Orpanization o Seandardizacion.
The broadese range of participanon
is in ASTM where involvernent
includes Commitees 0059,
Concrere and Concrete Apgreganes;
Commumnitres OO0, Paint and
Redared Cosong Marerials; Com-
miteee D004, Road and Paving
Mlarerials; Commitees [0S,
Foofing, “Warerproofing and
Birwmiinoues MMaterals Comemitiee
E05,. Fire Standards: and Commun-
tee EOG, Performance of Buildings.
Through s nacional standards
activities and it participation in the
Ingermational Advisory Commitoes:
of the Internatienal Codes Council,
BERL is supporting the councils
development of 2 single naconal
madel building code.




Iinternational Interactions

Japan .

UJIJNRE Panel on
Fire Research
and Safety

The objecove of the U5 -Japan
Matural Resources Program (LIJMNE)
is oo exchange il Grnariom on
vrescarch resules and exchange
seteniists and enginesrs o the an=
of mamaral resources for che benefi
of bath countries, LITNR @5 com-
posed of 16 panels, each responsible
[ specific techmical subjects.

The 13ch Joint Meeong, ol the

LIS -Japan Panel on Fire Research
and Safery ook place a BIST in
March 1996, The objectives of the
panel, which was carablished in
1975, are o encourage, develop
and implement the exchange of
infarmarien and daia in fire and
srmake physics, toxiciny chemistry
and risle ancd haeard evaluarion; pro-
moie Cconperarive resenrch in arcas
af fire safety and combusoon moxc-
[y COCOUTRES INEoVALions in
development of risk assessment
methods, fire test methods and
design standards; esrablish a muli-
narional consensus of compurer-
based fre modeling develop E:ll_'l'ﬁ.':-l'-
mignce five codes; and develop nee
fire proecoon and privention rech-
nology appropriate o madern pro-d-
wcres and desgn. The ].ip:tl:‘.u::s:. SENT &
d '-I"-l':*m'-'n af 25 scientises for chis
VEATE ITHeeting the ULS, had 48
participants including many IS
staff. A votal of 67 rechnical papers
were presenced 10 sessionns devored
Fe) :_l-:hi._[.;,:].l':'i_ﬂu'pq:rr-;}rn1:|l1rr: sian-
dards, burmning of real objects, exper-
imental refinerment and validation
af fire maodels, suppression, mareri-
alz and resong, and fires alter carth-
quakes. As part of the panel meet-
N, SVITPOsE were hield o honor
pw imainstays of fre research: a ses-
sion in honor of Prof Edward
Fuleaski on dhe oocasian of his setine-
ment [rom the California Insoore
of techmology and e was hield in

0.5l

mnernary of Prof. Kunic Fawagoe of
Tokoyo Science Universin:

Collaborative research in LS. and
Japanese laborarories has enabled
sraff from each country o wse facili-
ties noc existent at home. The
research bus advanced the stare of
fire science and technalogy in such
areas as line sinoke toxiciny, fine
derecoon, Are suppression, micro
grravity combustion, thermal degra-
darion of poelyrens, innumescent
polymer burning, wall fire muodel-
ing. smolke vields from pool fires,
smoke How in butldings, building
Fire maodeling, |.:|.I“-:. fires and rate ::-F
hear release mesuremen, Uhese
jevint clforms have builr che knowl-
edge base on essential fire phenome-
ma ro support the develogrment and
valiclagion of models to predics e
hazard and risk.

UJNRE Panel on
Wind and
Seismic Effects
The 28ch Joint Meering of che
LS Japan Parel an % ied and

Ketemic Effecrs was held ar MNIST
in Mlay 19K,

MIST provides the LLS.-side chair
and secretariac, The Public Warks
Research Instioure (PWRT), Japan,
provides the Jagan- —sicle chair and

secretiriat. Formy-six papers were
wrirten, 21 by ULS. members and
2% by Japanese members. Thirty-
four papers were presented orallys
16 by the ULS.-side and 18 by the
Japan-side. The papers were orga-
nized inro fve chermes: Wined
Engineering: Earthquake Engin-
cering: Storm Suege and Tsunamis;
summary of Joine Cooperative
Research Programs; and Report of
Task Commicees Workshops con-
ducted during the past year, Also,
eipght papers were presented ar owo
ruini-svmposia dunng the cechoel
sige visic segment of the Joing Manel
Meccting, four from each side. The
papers were presentod ar the Univ
ersiny of Minnesom, Minneapaolis,
and at the Oregon Department of
Ceology and Mineral linduscries,
Partland. The Japan-side papers are
included in these proceedings in che
secrion, famas-side Papers Preseriied
at Mimi-Syrposia, These joint
effiores have led o subsantial
improvements in LLS, and Japancse
wind and earthquake safery knowl-
edge and priorices.

apan Panel on Wind and Seismic Effects was held at NIST in
fay 1990



The Japanese
industry still
surpasses the U.5.
industry in most
construction
technologies

International Interactiun_'s_‘f-f-

Panel on
Innovation in
the Japanese
Construction
Iindustry

Richard Gann, Chief of the Fire
Seienee [DMvision, chaired the LS,
Parel on Innevanon in the Japanese

Clonstruction Industey, which pre-
pared the 1996 repaore, femesinen

fn by S peness Canstrsction SRy

A TS Aparsal,

This pane found the Japanese con-
serucrion ndussey o be solid wod
progressive. The large firms have
suprerhy Libsorrones, with neasly 10
rimes the ULS, R&cD) expendinares.
The Japancse indusery still surpasses
rhe 115, i|1r||,'.'\-:|1'_\_-.r 111 MFICST COrsirLac
tion technologics. The report docu-
ments the steos of these rechinolo-
gics and the martivations for the
contimued R& D invesument. A the
rime che report was prepared, che
Japanese domestic recession and the
serong ven were mking a scrong toll,
and the panel saw only refinements
of technologies introduced carlier
and applications of lessons learned,
Horwever, should the ven exchange
rare rize, Japan s well-poised o
increkss s sucoessas in the interna-
vional competoon. The LS udus-
ciy wotild be helped by improsed
prublic/private sector RéclD cllores.

4 g

HKorea % '

[ Beptermnber 1995, ao
I|*\u'|_|'|'||_-|1'u_-|'.|:i|1:_r| ."l.;_l|m;_-|1'.~|_-|1|: WS
sigpined Betweeen MNIST and the
Foorean Insooe of Energy Ressarch
of the Bepublic of Korea, The
agrecrment i for a period ol five
POATE i".““.l. irs Purpaese: 15 [ |.'5‘-"\-\.'.|'"\.’|1"§.“R."
scientific and wechnological knowl-
edge and o encourage the o
rescarch in cthe field of enersy tech-
nology. The hrst oo years of this
agreement will involve conducring
posine resesrehs and the possilide
exchange of personnel ro develop
metlsds For e antomared
real-nime performance opomizinon,
fault detection and diagnosis of
thermal systems, especially HWAC
processes o improve energy efficien-
oy, inererse salery and reliabilive and
regl e r':p:-l'.aring COsEL,

Saudi
Arabia

i Ln'-'

MIST has developed a program o

aszist developing natons in the use
of LIS, butlding codes and sian-
dardsz. This wark is being conducred
n cospeniion with the Mational
Conference of States on Bailding
Clareles andd Standards, The Ges
councry identfed = Saedi Arbia
which has requested MIST 1o assist
in the development of a balding
code and standands program For dhe
COLNEEY S NSNS B I o
oppormunines for economic devel-
opment and safeguard the healdh
andl safery of s people.




International
Organization for
Standardization

'['_I'|||,‘:||_|__|§_h the International Cagani-
warton bor Sendardizacion, BIST
enginesrs and scientists have parcici-
paced i the development of wechini-
cal reports, gruides and internarional
stznecarde in frve areas, namely, coar-
ings (TC 35/50C9), funcrional ! user
L LLLCTNETE [TESNS03], e safe-
ry engineering (TCY2/5CA), plant
indisory seandard eechnical exchange
protocals [TE154 S04, and baild-
i conerol sesten design (TCMSS
WA I addicon, by paricipating
in 150 Technical Advizsory Groups
on building and cal engineering
COMSITICLION smandards, MIST \'—'lli'.i'
ieers can follow the progress of tech-
nical commirtess dealing witls the
Irasis For che design ol soracires,
reinforcad and presrressed concrens,
rimber seruetures, steel and alo-
LU SCTUICTLINS, TS niiarys ther-
mial insulation, envirommental design
and environmental management,

TCA%, Paines and Yarnishes, esab
lished in 1947, wripes standards for
the contings industry. including
thiose addressing methods of teEting
anel specilications for coaring com-
ponents and for ready-imade coanngs
i Ii.-_||_|id or powder form. 5O s the
suboommiitee on gcﬂul:ﬂ rest micth-
ols for paines and varmishes., Lo hias
10 active working groups addresing
physical, mechanical and oprical
proqeertics of coating films, fine wesi-
ing, leaching s from andfouling
coatings and environmental and per-
formance vesting,. This 150 subcom
e provides an avene for BIST S
program an lead abarement and che
Coatings Service e Predicrian
Consortinm program on the predic-
rion of the service life of paine
irmgsac internarional markeis, M1S T
hosred che 1996 mecting of 500,

Creollrey Frohnsdorft chairs

TR RCRMNED, addressing the
desizn life of buildings The com-
mirres b producing a senes of doc-
ments dealing with the planning of,
and muaintenance management for,
the service hife -::-E'!.l'l.l'lll_ili.ngﬁ.']'ll-:.‘
clesipn life of buildings s becoming
progresively more impoertane inter-
mationally ner only becse of the
case of building replacement b
alsos because of the civivanmencal
IEmjEICL of building demaelinion waswe
and the need for mow macerials,
BFRL: program on high perfor-
mance materials and svseemes wall
hawve a srrong influence on the divec-
i of ehe TS0 activine BFRL eng-
ieers are also helping o develop
perdformance standards for one and
rwn family dwellings. These perfor.
rmance srandards are imrended oo
amsise the L5, howsing imduscry in
removing barmers we L5, housing
proslucts and will provide che basis
for increased glabal o ade in housing
products, components, systems and
loriowee- o

TC A25C4 is developing eighe
euides and rechnical reports includ-
i.|LJ_1 a framework for fire safety calou-
lariens, the asseament and verifica-
vion of five models, the genention
of fire effluenis, Gre spread, derec
vion and extngmshement and life
safery. BERL work on fire models
and their verification has had a
major influence on the recheieal
conpent of these internacional
s i.'.ﬂ.l."ﬂ.'l.'['..'l'.;l e e oo !-Il:l[:'l'l-'IL‘tl

in draft encly in 1997,

TCIRASCE has indtiared projects 1o
develop STEP Application Provooals
foor information exchange in @ oum-
ber of indusirial sectos. BERL eng-
neers are helping e plan and coordi-
nare AT* projects in WG3T12,
which covers archireciure, engiiveer-
gy ancl consiruction, and are mak-
ing rechinical conmbutions o spe-
citic projects thar address the nesds
of the process plant idusorics,
rotably 1500 10303221 Fenctiomnal
Dot aned thee Selenraric Nepresene-

aefon for Process Plane, 1500 T03HIG-
227 Mlane Spariad Configuraiion, 152
10303230 Seildfing Sovsecrod

Franrer Steedferik, and 150 10303-
231 Process Bngiveening Pata.

The AF22T and AP23] projects were
dizeribed in an earlier section.

BERL engineer Kene Reed is work-
ing collaboratively with the American
Insritare of Sreel Construction oo
review the STEP AP23 project on
sroebwork and ensuee U5, moequire-
mments are mer This applicaion pro-
rocel s imtendod o support compat-
cr applications providing analysis,
member design, connecrion design
and derailing functions to designers
anel constructors of serucores i
buildings and plants. Reed is work:
ing, collaborarively with researchers at
Carnegie Mellon Universicy oo
understand the requirements for cap-
ruring informarion during early
building design and with a researcher
at the Universicy of Maryvland o
undersnd the saquircimenes for sup-
porting constructability analysis pro-
grams. BFRL engincer Mark Palmer
iz working wirthin the United Stares
annd i tlee IS0 arena o ensune ech-
nical harmonieation of the STEP

APZZEL, APZ2T and ATP231 projocts,

T 20595 5 Building, Conol
Symtem Design is working o develop
a mulripars inrernatioonal standard for
varrions aspects of building control
sysrem design and pracice, The parrs
of the standard ares overview and
definitions, concml sysrem Rancrion-
alicy, communicarion |a-|-::l|.-:.u_'1.‘a-|.~i-. Co-
rrenl syseemn specificarions, and project
(MANEAECINENE Process. Yarkous exise-
ing national and European standards,
including AMNSIASHEAL 135
BACner, are being conscdered Y
adoption as a dralt standard for the
various pares of this cftart. The con-
venor for this working group 1s
GEEL saff member Steve Bushby



International
Council for
Building
Research
Studies and

Documentation
(CiB)

Jack Snell serves on the board of the
[mrernaticnal Council for Building
Fsearch Smcies and Decomen-
ration (CIB} which is the principal
international famam for commuani-
caton among building rescarchers -
whether in povverninent, scaderniz
or indlustry. CIB b5 ina period of
cramsition. In che past, ic seeved
mosily European insorres for
building research and testing. More
recently it s boen increasingly a
venue for academia building
rescarchers. Most recenty, o number
af trends have come w bear on
IR, il'l-:.']L'll’.ﬁl:'lg -'.|i|'|.‘.|i.|:!|i.h|'|.i.|'.;_; PEIVETL
mental roles and mereasing indusoey
invalverment in building rescarch;
internationalization and global mar-
kets; a growing emphasis on mon-
rechnical ropics and multidiseipli-
mary approsches (from z produc
CESTINE OTen CACIan 1o _I;Ii."..’l':i.'] HIN N
tioe oo sysem and prablem sole
ingl; and, of course, advances in
lL'\f\.'J'II'ICI-Jl.'fI_I\._:_}'\«. mast nodbly compurer
ancl informanon rechnolosies,
Oinovop of dhis, CLE now has a

Aty fil.'-'_:n.'l:l.r_:.-' Crenerml, Wi
Bakens, who is cager to see CIR
respond o new opportunines by
exploiring informarion mi:l'mn:.lcug-.-'.
providing new products and services
e inclustry, seeing CIB ke a
proaceive role in prosandardizacion
activities, apgresively developing i
membership and developing pur-
poseful relationships with exeernal
OrEANEATINS,

International Interactions

BERL engineer Fichard Bukowskt
represents building and fre interests
i B Clommission W4 on Fine
Safety. He chairs a wo rking group
o a mulrinatienal effort oo cxamine
the predictive capability of fire maod-
els, Alsn, [ames Gross, Assistant
Dlirecror of GERL, is actively
vwvirhved 1o the development of per-
formance standards for buildings.

In conperaon wich colleagues in
the private sector, BFRL engineer
Sreven Bushby presenced che
progress made on the development
ol cormmunication provocols for
building auromarion svereims at
the 13eh Internations] CIR

Wordd Congress,

RILEM

T Pielerr, who heads the SIS
Concrene Marerials Testing
Laboravory, s che LLA. delegzane w
LEM, the Inemartional Union of
le=ring ated Resesch Lalwosatoses for
Melrenials and Sonecoores, BEEL is pec-
ognized for plaving a major role in the
managernent of RILEM and plaving
& major male in several of it echnical
comnmitiess, Construction rechnalogy
being developed within those techni-
cal cormmuitees has divec appdication
ter the research programes of the
Building and Fire Fesearch Labwore-
atory and in the preparmtion of stan-
darcts by ASTR and other arganiza-
tions, Partioularly sppiheane s BERT
are the communees on the inrecfacial
CPANSICen 2o i coneretle, modeling,
Leacaspont properties of conoree, freese
thawr and the l_:la.‘*-il_'il'la._.'h resistance of
conerele, the role of sdmixmires in
high performance concorete, the devel-
opment of a service life predicrion
methiexlology for consoruction maer-
als and |m5§n_r:-, mnaterials and swrems,

P

FORUM for
International
Cooperation on
Fire Research

I Awigust 190, Jack Snell, who
direces the BERL fire rescarch prrae-
FEELT, wils jerireel |'.-_1_.-' the heads of 14
ather fire research laboratories from
12 countries at o meeong of che
FORUM for Incrermacional
Cooperation on Fire Beearch ac
Tromelheim, Moraay, BEFRL acts as
secrecartar to the Mul-lal
FORLUM. Amaong che specific prob-
lems thar the FORUM agreed o
address are the supply of qualified
lire researchers, the coondinarion of
fire incidenc daga, fire tools o
arriving n praccice, well strocoured
madel verification vests, global fire
rescarch needs and simregy, funding
for fundamencal fire research, guide-
lines For model selection, methods
oof fire inwvestigaion, and research on
specific ropolosy of buildings.

American
Concrete
Institute
Advisory
Committee

James Gross is a member of the
Armerican Conerere Insrinine
Aclvizory Commites on
Inrernacional Standards which has
recently received the Secretariar
responsibilioy of the Commitees on
Cancrete, [SCYTCF1, Flans are
under way o develop perlormance
stancdarcds for concrere design of
CONETCLLCTR,




CERF International
Symposium: Enginecring and
Construction for Sustainable
Development in the 215t
Century

BERL was a ]1r|ru:_'i|'.\.'|| GRS
and planoing direcror of CERF=
Inrernacional Syvmposiunm on
Construction and Enginesring for
Sustainable Development in the
21a Centurys Febroary 1996, More
than S0 lenders worldwide amend-
ed this four-day srmiposium o
clevelop o derailed __2|1:3|.'l.1.| resesreh
agends thar focused oo the noeds ol
the design and construcrion com-
muanigies. Thirey-cight research
prospocruses were developed undes
six thermes by the symposium par-
cicipants char formed che basis fora
resemrch agenda. The six themes

L
included:

# lemming
¥

= informarion sestemsitechnology
transfer;

, education, and craining

= performance specificanonsglobal
seanclards;

» medeling and measurement
SYSCEITIS;

+ demonstrations and performance
resting; ard

+ integrated delivery systems,

The :'L_g;.'llil..‘l. addressed hoa 1o

enhance and accelerare the process

for moving design and conseruction

rechnologles into pracrice, Work

was done through bve dheusts:

* munagement and business
pracrices

# design wechnologics and pracrices;

= construction and squipmen:
pracTices;

# mmaterials and systems and

= public and government policy.

The nexr sreps invobe assembling

peims of partcipating international

CUEAN BSOS L COMSi o bBring

the thenmes inm realizanon.

Major Conferences,
Seminars and Workshops

International Conference on
Fire Research and
Engineering

The BEREL 1995 anmusl e conlor-
ence was held in Odando, Fla., and
joinely sponsored by BERL and the
Sociery of Fire Protecoon Engineees.
The conference fooussed on advances
in fire research and engineering
applications and brought rogether
leaders i the Feld from around the
weenld, MNinery-three papers were
presenved, wpether with 18 posters
and a special one-half day panel
“Drefining Fire and Smoke Spread
Dwvnamics in the Dupone Pl
Hatel Fire of December 31, 19867
mession opies ncleded: compart-
ment fires, largs fires, suppression,
warer rmise, fire dymamics, wall fires,
calorimerry, performance based fire
coddes, egress'human facoors, deci-
ston-risk, marerials, smoke, model
development, model verification,
mslel applicacons, special hazards,
smoke control and fire resistance.

Annual Fire Conference 1996

The 1996 annual fre conference
was beld in Gathersbuorg, M., and
Fimssecd an live research performed
wwithin federal lilarmeorics or spoi-
sored by federal agencies, as well as
wark from Libomearics around the
wenrld, Mevenoy-six papers were pire-
sented] on the phenomenology of
Fire, Session copics included: fire
extinguishment, the chemiscry and
phosics of maerial aod prodoc
combustion, fame spread, lame
sErerire, soot, pool fires, fire-
induced Aows, fire plumes, comibs-
rion product generaton and mea-
surerment, and fire detection.

Construction Technology
Extension Program Workshop

In March 190 a planning work-
shop was held in '|:..;:.’|'II.'|1-:.‘r:~'|.‘-'I.IFf_'__-
P, oo explore che concept ol a
construction technalogy exrension
program styled on the MNIST
Manufacturing Exrension

Parmnership, The worleshaop was
attenced by approximanely 43 repre.
sentarives from mmdosery omde and
prolessional associations, govern.
ment agencies, hbor coganizations,
academia and small consrrction
tfirmes, The waorkshop participancs
idenified the most important see-
vices that should be provided,
including assistance with inlcrm-
tion wechnologies; workforce crain-
ing ancd educition; standards, codes,
conformance assessment and proxl-
uct approval; assistance with techni-
cal and busines practices; and clear-
inghouse funcrions. Alremnarive
delivery mechamisms, adding con-
struction expertise m MEP coners
and a sepanite extension rcrwark
forr consrmacrion, were oiscussed
extensively, Focognizing thar ease
and spesd of service acoesibilioy by
srnall firms is critical, some combi
narion of the two delivery mecha-
nisms may emerge as the most
chectve.

CIKS Workshop

A workshop, sponsored by ASTM,
CERF and BFRL, was held June 13
and 14, 1996, o discuss & National
Partmership on a Compurer-
Incepraed Koowledge Syvarems
HCIRS) Merwork for High
Pedormnee Consoruction Marerials
and Sysrems, Approsimately 70
representiatives from conscrucrion
|1'u:_h|.-iT|'_'.-' r:lrir_illli'n"il.lil.:llilﬁ |1'_'E:l|:-:.'.~\.|.'|'|.l.]:|'|5
privace induscry; federal, srane and
leseal gowveriument; and academia
arended che workshop, The pure-
e o the workshop was o pro-
vide a forum For discusang, a pare-
nership which is designed o somu
lare the accelerated and widespread
disseminarion of knowledge on
high-perkmmance construction
marerials throvgh dhe developoen:
of 1 CIKS nevwarke, The funcronal
goals thar are proposed for CIKS
which were discussed ar the meeting
imcludes 1} providiog wiives sal elee-
ronic access oo disrmbured marerial
dara, informacion and knowledze
21 the developmens of applicaton



SYELEITIS fowr wse o marerial design,
facilicy design, construciion, open-
phown, mainrenance, repair and dis-
posal; 3% che establishment ol a et
red for industry, government and
university partners o build and
evaluate protooype systems aond
enabiling information echnologies:
and 4) the porencial for conumner-
cial-scale sysrems char are developed,
deploved ancd miocined by incus-
e, Pilor projects were dennified,
discnssed and proposed by the seven
working groups char mer, Several
are currently being developed by the
CIKS Marerial Wawking Groups. A
MIET report documenting the
workshop Aodingy, resle and poo-
posals has been developed and will
b publisbied o cady 1997,

Fire/Lifeline Interface
Workshop

Working with the ULS. fire pronec-
tien and lifehne engineenng come-
menities, BERL conducred @ -
Fire/Lifeline Interbce workshop in
lave Januwary 1995 o disouss impor-
tane sees identiled as a resule of
recent damaging earchouakes. The
worhshop l.‘:r:.'n'_'l.‘tl.ill_gﬁ, published in
Seprember 1995, sumemariee the
waorkshop findings and recommend
research prionoes. Based on these
recommendarions, BERL has pro-
vidled over 20 granis o the privace
SoCrOr and o universines.

Major Conferences,
Seminars and Workshops

Green Buildings Conference

MIST co-sponsered with the LIS,
Crreen Building Council the Seoond
Anpl Green Building Conference
in Big Sky Mon., on Acpuse 13-15,
1995, Approximarely 300 people
arrended this conference which fea-
rsd 27 speakers. The conference
brensedd o the design, consorucrion,
operaten, maintenance and dero-
litiom of buildings in an environ-
menral and cost-eflectve mannern.
The conference procesdings were
published as NIST Specal
Publicacion BE& enritled Second’
fnternaizorad Coreers § :ier.".'::'q':f-':g
Confrremce awd Exposieon — 295

Twenty-Sixth International
Symposium on Combustion

I July 1EERe, MNIST co-sponsored
the Commbustion Instinies Teaenny-
mivth Imrermnanional Symposium on
Combustion held in Maples, Traly.
The srmposium consisted of five
daye of papers presenced in sic por-
allel sessions and seven invited mini-
reviews on special ropics of current
interest. There were 448 general
papers and G539 work-n-progress
poster papers, MIST smaft chaired a
number of the sessions and present-
ed 10 rechnical papers and four
prosters,
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BFRL ORGANIZATION

The tunctional sacements of the Building and Fire Besearch Labomoory, and che Ofices, Thvisions,
and Groups in the laborater are as Follows:

BUILDING AND FIRE RESEARCH LABORATORY

Frovides Ihe national labaratony concamed with increasing the
uesiuiness, salety and economy of bulidings, inngrowing he
productivity and inlermalional compelitvaness of the consbruc-
ticn indusiny, and reducing te human and economic costs of
ureantad lires; parforms and supports laboratony, fisld, and
anzhtical research on the pedomance of construclion maber
als, cormponents, systems and practices; and the fundamental
processes undarying mitiaton, propagation, and Suppression
al firgs; procheces lechnologies 1o predict, measure, and test
the perdormance of construction and fire prevention and con
tral raleriaks, cormponents, systems, and practices, and to
as=ist the construction and fire salety communitios in achg-
ing tg: benalils of advanced computation and suwomation;
provides resesnch results which ame widely used and adopted
Iy govermmeantal and private sacior organizations with stan-
dardzs and codes responsibilties, bul coes not pramulgate
Eaildirg or fire sadety standards or requlations: and conducts
firz research mandated by the Federal Fire Brovention and
Cantral Act af 1874, rasseanch for the improvament of esizmic
design and consiniction practices as assigned by the
Earlhquake Hazands Seduction Act of 1977, a5 amended, and
structural fzilure investigations mandated by the MIST
Authgrizing At of FY 1986

BUILDING AMND FIRE RESEARCH
LABORATORY OFFICE

Rasponsbia for planning, drecting, and imglamening the scentfic,
technical, and adminstrative programs of $ue Labomatany through sci-
anfific, admirisiraleg, and suppor parsonnal

OFFICE OF APPLIED ECONDMICS: Suppors the EFAL
resaanch and BFRL lechnology daployment fo govemmeant agencies
and sonstucion and fre-nidaled mdusties,; povidas slandandized
GEONTIC MEthGds, Bronemic models, irefning programs and mater-
aks, and expan technical consuling in suppar of resounse alocation
dhistisions; i wises echniques such as banatt-cost analysla, a-
oyl cosing, mulli-cntena decision analysis, and ecsmnamelics
ervaliabe nesy lechnologios, processas, Qowemmant programs, legkls-
tion, and codes and standards 10 deteming allicent abamalivas.

COFFICE OF TECHNOLOGY TRAMSFER : Faciilatas tha
trancfiar of scenific and technical oulpul of the Bulding and Fire
Reseanch Labosstany o the usar community; manages the conpers-
thea buiidng and fine nesaanch progranmes with atber dedanal Anancies
and nalizral and intemalional prvte omganizations: and develops
-C:'!:'l'-'llﬂl‘fil'.f'-'l.'-" TERRANCT programs with othar ledaral EEIE"'H!EE and appan-
oas of 1"..“1'Ei-;I'I Qo mimeanis.

STRUCTURES DIVISION
(Chief: Dr. H.S. Lew, 301-975-6061)

Incraases the productivity and safehy of bulding constnaction by pro-
wicirg bechnical bases for improsed struchural and earthquake design
cirana; conducts Eboratany, liald, and anahdical mseanch insnachurs)
aengineermyg which includes: imvestigation of imponant stnuchueal tail-
ures, Chamscianzaion of nomal and exirems loads an Bukdings
OSCUring durig canstruction and in serice, associated sinaciural
raspanse and methoos 1o proviing desred relabiity, devefopmeent of
design crivania for reduction ol isks from nahuml hazands, ewaiuakion
miethiods and critesia for safe and economical constiction practicas,
engineanng propanes of 2ois and loundations, and rondasinctivae
eaiualicn mathods and aritena for increasing sinuctural propertias.

STRUCTURAL EVALUATION GROUP: Condusls latr:r.all:q-_
fizkd, and anaktcal reseanch in structursl engineenng when activiies
noiide: devalspment of nondestruchas eualisttion methods and crile-
iy dor fssnssing struchral proparties; devalopment of mathods tor the
denihcabon of dymamic reapande charadansics af Awdble members
ard struciusy nebsorks; development of technical criterta end method-
Soges or tha strengthening and repain of siniclural maembers oo
syatairs; chamcheization of nomal and axirama loads on buldngs
'-'||.-'|'i-'|!E constrchion and in sardce; and i"l'-'E"S-ﬁﬁll:l"l al i"l':f.'l-:ﬂﬁll'!
stuciaral taianes.

EARTHGUAKE ENGINEERIMNG GROLUP: Prowdes resaanch
data and techrical suppor for tha development and applcation of
sSEEmic Jesign Bnd construchion praclicss for new and exisling build-
ings ard likelines whaen activilies include: laboralony and analytical
shudias naedad Tor improving codes and standants periaining o e
conginiction; e devalopment of crileria reganding tha repair and
sirengthening of axising struchures; the devalopment of proceduras ba
ereaiiabe the respongs of struciural systers ko sesmic bading; post-
earthiguake: imvestigations to ascedain the afectivenass of design and
CONSINICION pracices in actual earhouakes; and lechnical support 4o
the Mational Eathuake Hazards Peduction Program (HEHRS).
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BUILDING MATERIALS DIVISION
{Chiefl: Dr. Geofirey J. Frohnsdorff,
301 -D7E-GT0G)

Acheancais corsinucion mabanals scence and tesnnoiagy and gissami
rates improved techniques and daka e raking 0ecsEions oonoeming
comstucion matanals; conducis anahtcsl, laboratony, and field
resich which inchides mallads ol measuremeant ard predicion of
seryice ke, basas for improved crbera and standams for cealualion,
solection, e, and marmarance of construction malenals, and
improead fools to aid the making of decisons conaeming oorsdruction
imalesials; |'.‘-|"'..‘-'.-ifE"3 lechnical suppor o natons and mlematons
slendams-wiling crganeations such &% the Amancan Socety for
Tezting and Malerats (ASTM) Bnd the Inbemational Standards
Crmanization [ES0Y; and conducts coogeralive programs with omher
reseanch crganizatiors, profiessiconal socistios, standards-witing
groupe, tesling Bbaratanes, and educational insbiuions.

ORGANIC BUILDING MATERIALS GROUP: Carmes out
anahytizal, labaratony, and fiekd reseanch on he pefomanca of organ-
it buiidng matanals such B= paints and coatings, maling mabinl,
and seadanls o adhesives; prosides bechnical basas for improved
citane and stendands for evaluation, selection, ard use al thage
matanals; and dissaminales improved bashnigues and data for making
dactions on organic bulding mabesials, inclding methaedoiogias for
presdicling genvica |Ba.

INORGANIC BUILDING MATERIALS GROWUP: Caries oul
anabical, labaratery, and Gkl reseanch on the padomence of
camant and concnsta and athar ncrganic buikiing meartersaks such as
building stané; provides iechnical basas for impnoved cnlena and
standards for eealuaton, sehocion, and use of Fless malesals; and
dizzerninaies imgroved lechniguas end daka for making decsions on
imanganic: building matedals, indding methodalogies far predicting
ganios |ia,

COMSTRUCTION MATERIALS REFERENCE
LABORATORIES: Provides taohrical support 100 Improsamant n
thie quality of consinction matsanals testng, te dessiopmeant of
naticnal and intematicnal slandards. and tha advancamani of con-
shachion maternials iechnology; marages e AASHTO and ASTH-
sporEoned reseanch sssosaleship programs which (1) provec labora-
fary inspection and pralidency sample programs, (2) conduct studes
o ad in the undarstandng and mpeosement al standand maelbods al
sl And (3] suppan the devalepment of standands by nabonal ana
inamahional crpanizations such as ASTR and 150

BUILCHMG EMNVIROMMENT DIWISION
(Chief: Dr. Jame=s E. Hill, 301-975-5851)

Faducag the el of des oG ard ogerahng buldings and incraases
the inlesrationsl oorpedivenass of the LLE. buikding indusiry by pro-
viding modeling, measwrement, and 1est methods needed 1o use
achvanced cormpulaton and auemation efecivedy in oonsiucion, Bnd
to improae the gualisy of $he ndoar erdronment and the pefamancs
of Buikding ecquipmeant; conducts aborabony, ield, and anahtics
rasaarch on GLikiing mechanical ard cantrgl Sysiems; deseops dala,
maasiinement methods, end modeding lechniquas for the F"?""Wk'lﬂﬂn
of the builkding ermeakpa, ils ingulaton syshems, buikding air leakaga,
iha relzasa, movernent and akbeomption of indcor air poltants; and
dervlaps Saltware perlonmance chileda, inleface Standards, and fest
malhods needed for the Mation's builiing ndustng i make effecie
e of mdderm Compuiar-aided UEEJ-EI'I hardwara snd sothwarg, and
dalabase managemant Syshms.

THERMAL MACHINERY GROLUP: ldantliag and charactar-
imas e amosphenc-safia ralngarants and rafigarant rmixiures at
Lortbuie o I':ﬂEn;:.l-E"'I:iEﬂI I-E|I'Q'El'a|'h3|'l appkcahions; Works CoOpera-
treahy with the Thermophresics Division of MEST in detenmining (e thear-
|.-'r:~|:hg,-3|::a' progedtias of tha ey relnparanlsb:- suppart irdusinal
dasign of equipment wsEing these refrigerants; and evaluatas altemale
ralr garal'r:n cywdes, sveiams, and companents that wil Qe cfi
cigerthy with new refrigerants.

MECHAMNICAL SYSTEMS AND CONTROLS GROUP:
Improves and lowes tha cost of Gukiing Serdoes by fesbaring (he
chavelepiment and ws=a of mane inteligent, integreded, and optimized
brudding mechanical sysiems; desvelops design Mook, diEgnoetic proca-
dures, and perkamanca evaluation technigues for quantisying e par
fommene of Such seslems; désslops standand oommurication probocois
h:.-'e-:-:::j'naﬂ;lr:g:n‘u:.rrmlr:r batwaen building managemant and cordl
sysiems (BCMS); and develops the techinical bases for advanced bulks-
ing controls which vell aptimize whole: buiding perfommands.

HEAT TRAMNSFER GROUP: Develops basis data and simula-
tion mackats tor heat, alr, end mokstune transfar through building enve
lops compananks and assls consensus standands organizations in
the developmeant of approprate kast methods

COMPUTER INTEGRATED COMNSTRUCTION GROLUIP:
Fesmireas lechnical barans 1aced tl';.' IF conEtnucion Indusiny as it
intagrates &S acthtics using compuer lechnology: provides indama-
fion inbadata and perlomanca messunamant iachndoes hal sup:
port incdustry deselopment and e use al aulomated products and
sapvices inan imegratad arvdronmen; davelops merdace standinds,
sl muethaoks, arel pedarmance Gritera lor inbegrated project intommea-
fon end conbrod systems; and devalops methodelogies and compulan-
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aids for implamaning bulding stensards, specitications, and bulding
techrakgy kndadecdoe bagses in computer usable fooms.

INDOOR AIR QUALITY AND VENTILATION GROUP:
Digrvedops measuremant and besing proceduss, lechnical daka, snd
corprehersive indoor air quality modaks 1o assst in improsad indoor
ar quakty and wendlation in buidings.

FIRE SAFETY ENGINEERIMNG

DIVISICN
(Chief: Dr. David Evans, 301-975-G8G3)

Fertorms nesagreh onand develops EI'IQi"IEE'I'iI"Q malhoss for lie 2ale-
ty erginears, manutacheess, and alhar ledeml agencies o predict the
sehavior of tire and smoke and G5Ea58 VANOUS Means i me Qalﬂ tha
rnpact of Ting an peaple, proparty, and Se andranment. This inchides
desaloping and demonsiraing the appication of anaktical ook 1o
building Tire problems; developing anaktical madats lor ha quaniia-
e prediction of the theeals o peaple and proparty from fires and the
mans 1o assess the ancuracy of Thasa modals; ﬂE'-.'EI':?-l:II'Q i
s o predict, rmesagune S Bebddarn, and mitigae the impxect of
lange hiras; and oparating he Fing Hessanch Imommaton Servica and
I Fire Resaanch |PJ'§E-3-EﬂL‘- Ire tasl fH:li'?\:.'.

LARGE FIRE RESEARCH GROUP: Parlomms reseanch on
and dervakps fochnigquees 1o measiee, predict the beberviar of, and mit
Igale kanga fine evantz. This indudes: undarstanding he mechansms
i Earge firees: thal control the gas phase combustion, Burning e, e
il and chemical emissions, and Iranspom processs; denvalaping
techrques lor compuler Simuiaton; dessoping Bl measunesmanl
sachrigques 1o assass tha naar- and fardfiald impact of large fires and
mheir plumes; peromming reseanch on the wss of sombustion for ani-
ronmental deanug; prediciing the pedommance and environmeanal
impact of fre projechion meaasunes and fine ightng sysbems and tech-
niquess ard davidoping and cpermaling the Fre Research Program
large-scale axpanmant 1aciby

FIRE MODELIMG AND APPLICATIONS: Parlomms resaanzh,
davelops, and demonsirales the appication of araktcal modsals (o
tha quamlitative: prediction of the consequences of fires and e mears
b0 gEseas the accuracy of hose modeis. This indwdas: developing
mithods fo assess fine bazard and nsk; creating advnoed, wsabls
modats for tha cafcufaton of the efuant tnom Dulkding tres; modeling
thex igrition and burning of fumilure, conlenls, and bulding elements
such as wals; developing medhods of evaluating and predicling tha
parfamance ol buiding salely design leatures; developing a protecsl
for detemining $he accuracy of Aganthms and comprehansive mod-
el developing data bases o faaltale use of fire modsals; and oparat-
ing the Fire Baseirch Informalion Sendca which serves i a cenlmal
sodarce of imiomnation for the fine communify

FIRE SCIENCE DIVISION
(Chicf: Dr. Richard 6. Gann,
30197 5-585641)

Perionms resaanch on and fevalops scientific and angineaning undes-
standing ol fire phenmmeana and metndody (o fire reseanch; produces
pincipless, menalogy, data, and pradictive methods for tha
tormationevoelation of smoke components in Names and [or the burm-
i al palyrnesic maleriaks and develops saence and predictiee meth-
oo 12 anaizk high-perfommance fine degaction and suppresson sys-
1ams.

SMOKE DYMAMICS RESEARCH GROUP: Praduses s
arifically sound principles, metrologqy, daga, and predictve mathods
tor tha lomahon'evoluton ol smcke comzonents n lames ior use in
urslerstarding and peedlicting general fre phenormena which ndudes:
ressaarch on e attects of within-tlama and poet-lame fud mashenics
i he Toemration and emission al smoke, inclding paticolatoes,
AErDEoE, and comblshon gases; undersianoing tha mechanisic path-
ey Tor 2ol from chamical incaplion o pos-lame aggkamanales; and
dhrseioging cakaukiion mathods for the prediction of the viekds of O
{end aventuslly cther toxicams) as a tunchom ol fuel t}'l:lE. E’ﬂaiﬂ'ﬁl-il'g'
al ar, ared fire seals

FIRE SENSING AMD EXTINGUISHMENT GROUP:
Devalaps undarstanding, metroiogy, and predicive mathods i enable
high-perfommanca fina sensing and extinguisnment syslems; davisas
rH i 40 minimizing the mpas of ormssainted fres and the
SLDpresEion process which includas: reseanch 1or the idanilicalicn
and m-gite meagurernen of he symgtoms of pending and masoent
firas or explosions, and the consequances of suppression; davising or
&ﬂEl'.'ll'l"ll':‘l-"l":l:l"li'lﬁrE loe thase vakatlas and ﬂf&-&lil":g (152 i"lII'.-il'gEI'i.'l_"' (4
timaty interpretation af the daka; datesmining mechanisms for daflagra-
fion end delonaton SUSpression t"_f' advanced Sgems and pﬁﬁﬁil&&
far their optimal use; modeling the edinguishmant process; and deval
aHng performanca messunas hor e alleciivensss of suponasson Big-
Ly chissiin.

MATERIALS FIRE RESEARCH GROUP: Perlonmes resaarch
to understand fundamentally the mechanizms that control tha igrtion,
flame spread, and burning rale of matadals and the chemical and
prysical charactenstios tha affect these aspects af Aammakiliey
davelops mathods ol measunng and pradcting e responss ol a
malanial 1o 4 fre which includes: charscoenzing $e buming mabes of
charmng and non-chamng pohymars and oomposites: Seineatng &nd
midaing the anthalpy and mass irarsfer mechansms of malenals
combastion: and daveloping computational molecuiar dynamics and
oiner mechanishic aponsachas o undersiand the refatonahips
bertwesren pobener stractune and fammakbiliy,




For Additional Information, contact:

Dr. Andrew .J. Fowell
Building and Fire Research Laboratory

Talaphane: (301 )975-6B65
Faczimile: [307)975-4737
E-mail: andrew. JowellEnistgov







